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way by each study investigator. Thi s
precludes any ability to pool results fromthe
different study sites and investigators.

| would like to take a few nonents
now to respond to the assertions that Cardina
has nade and has reported about its study and
results. Cardima clains that episodes of
paroxysmal atrial fibrillation occur at a
consistent, periodic, or predictable manner on
a nonthly basis.

Wiile the agency would agree that
sone patients experience synptons at a regul ar
frequency, the disease of paroxysnmal atrial
fibrillation is highly heterogeneous. It is
very possible, if not likely, for patients to
experience a single or cluster of episodes,
then remain wthout synptons for sone tine,
even for the one nonth, and then have a
recurrence of AF epi sodes.

Cardi ma does not believe that the
study had confounding factors that would
contribute to the inability to clearly
delineate the true effectiveness of the device
system FDA disagrees with this assunption.

One exanple of this factor that
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occurred in the study is pacemaker inplants.
It is very possible that patients who receive
pacenmaker I mpl ant s al so change their
perception of synptons associated with AF.

In other words, it is possible that
a patient may have had an inprovenent in AF
synptons due to the pacenmaker and not due to
the treatnment with the ablation catheters.
Thus, this patient, who otherw se m ght count
as a study failure, would now count as a study
success.

FDA expected that Cardima would
manage its study as designed. FDA did not
anticipate that the study would suffer from
flaws in data collection at baseline, during
the ablation procedure, and during the
foll ow up eval uati on peri ods.

At a very sinple level, FDA did
approve a valid study design by the sponsor
and expected Cardinma to collect the inportant
safety and effectiveness data per its own
pr ot ocol s.

The Cardima study was designed by
the sponsor and approved by FDA to evaluate
its catheter ablation system consisting of
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both the Revel ation  Tx and NavAbl at or
catheters in the formation of a conposite
lesion set for the treatnment of atrial
fibrillation, The study was neither designed
nor intended to tease out specific effects of
only one catheter or of only specific |esions.

You have heard from the sponsor
this norning with respect to their quality of
life results. The QAL information in the
study was intended and desi gned as a secondary
endpoint and not as a prinmary neasure. The
quality of life results may be interesting and
potentially suggest an inprovenent in patient
out cones, even in an unblinded study with the
potential for placebo effect to inpact study
resul ts.

However, in the absence of our
ability to confirm to what extent the device
system was used in the ablation procedure,
this fact, coupled with the unblinded study
and Its conf oundi ng factors conpl etely
undermne our ability to draw any concl usions
with respect to this endpoint. Mor eover, any
concl usions that could be drawn cannot
overcone the lack of acute and chronic
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effectiveness data on the device system

Finally, you have heard today
literature references in support of Cardinma's
appl i cati on. However , t he literature
describes a wde set of treatnents, patient
conditions, and data coll ection nethodol ogi es.

As a result, it is not possible to
extrapol ate these results and findings to the
Cardima trial results. The Cardinma data need
to stand on their own. And this literature
may not serve as a sSubstitute for data
specifically required on the Cardinma device
system

FDA has spent a consi derabl e anmount
of time and resources in reviewing the Cardi na
PMA over the past four years. The consistent
nmessage communi cated by FDA over this tine has
been the sane.

Exi sting data submtted by Cardim
were so fundanmentally inconplete that it was
not possible to reach any concl usion regarding
safety and effectiveness. New safety and
effectiveness data are needed in order to
permt this eval uation.

This nmessage was first comuni cat ed
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by the seven nenbers of the Grculatory
Systens Devices Panel, who, in My 2003,
recommended that the device system be found
not  approvabl e. The nmessage was then
communicated by FDA in the first not
approvabl e letter issued |ater that year.

As discussed by Dr. Ewing in her
presentation earlier this norning, anendnent
six involved the conbination of additional
phase 3 data with previously reviewed phase 3
data that was originally reviewed in the
original PNA

Amrendnent six had no inpact on the
overall conclusion that we nade about the
Cardima abl ation system As a result, the
nmessage was again conmmunicated by FDA in the
second not approvable letter sent in response
t o anendnment si X.

In the subsequent neetings held
with Cardima, FDA has clearly and consistently
comuni cated that the fundanental deficiencies
with respect to the collection of baseline,
procedur al , and foll ow up safety and
effectiveness data left the agency wth no
option but to conclude that new clinical data
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are required.

You will have an opportunity to
di scuss the nerits of the application and to
deci de whether FDA's decision to not approve
the PMA was correct. |In order for FDA to have
decided that the Cardina PMA be approved, wth
or without conditions, FDA needed to determ ne
that a reasonable assurance of safety and
ef fectiveness was I ndeed denonstr at ed.
Unfortunately, t he pr obl ens with t he
subm ssion prevented the FDA, along with the
expert advisory panel, from reaching this
concl usi on.

As a result, because FDA determ ned
that new clinical data were needed to eval uate
the device safety and effectiveness, the only
option that FDA was left wth was to decide
that the PMA be found not approvabl e.

FDA remains commtted in working
with the sponsor to help them design and
| npl emrent a subsequent study that will permt
an evaluation of the safety and effectiveness
profile of the device system

In your deliberations |ater today,
you wll also be asked to determ ne whether
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you believe that reasonable assurance of
safety and effectiveness was shown based on
t he sponsor's dat a.

If you believe, as with FDA that
addi t i onal clinical data are needed to
eval uate device safety and effectiveness, then
a vote consistent wth this determ nation
woul d be to vote "not approvable.”

W |ook forward to the ensuing
di scussion regarding your interpretation of
the data and FDA's prior decision. W welcone
any questions you may have for us. And on
behal f of the entire FDA review team | would
like to thank you for your consideration of
this application.

Thank you.

CHAlI RPERSON RAMNSBEY: Thank you for
t hat presentation.

W now have a second --

DR ZUCKERVAN: Excuse ne, Dr.
Ransey. Do we have additional tine?

CHAI RPERSON RAMSEY: Yes if you
would like to take sone. Sorry. | didn't
mean to cut you off. You are certainly
wel cone to take your tine. So there are about
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four mnutes left.

DR ZUCKERVAN. No problem sir. |
just have a few short comments that | would
like to continue along Dr. Eias Mllis'
| i nes. Nunber one, Dr. Cher and Dr. Li have
just kind of given you the tip of the iceberg
with respect to the interesting statistical
nodel i ng that can be done in this area.

| would welcone the panel in the
afternoon to further question our statistical
consultants because Dr. Cher's interpretation
of the results that you get with a nore
el aborate and refined statistical nodel |
don't think are correct. And they actually
support the FDA position, nunber one.

Nunber two, | would again just go
back to the fundanental principles of this
di sput e. Again, you have heard about a 1998
panel neeting. Both the agency and the
sponsor agree that the trial design talked
about at that panel neeting was a relevant
one.

And | think what is being mssed
perhaps by the sponsor is that during that
di scussion, the many el ectrophysiologists who
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took part in that discussion really indicated
that if you were going to use a one-arned
trial, that the devil 1is really in the
detail s.

And that is why the agency has
consi stently i ndi cat ed t hat t he acute
procedural endpoint evaluation is an inportant
one. From a practical perspective, how does
t he el ectrophysiologist know how to get out,
know when to get out of the EP | ab?

W will be nore than glad to show
you this afternoon when you |ook at per-site
effectiveness results. Wet her you use the
Cardi ma eval uation system or the FDA system
there is a factor of three difference. Thi s
IS due to the fact that we really don't know
what happened acutely with this catheter the
sanme way, chronically, we need to get a better
assessnent of what are t he chronic
effectiveness results in order to see if this
Is a system and a device that is an inportant
part of the armanmentarium

Were we do agree with the sponsor
and perhaps everyone in the room is that
atrial fibrillation is an inportant public
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health problem W just need to see the data
in front of us to decide whether we have an
I mportant new device system to treat this

conpl ex probl em

Thank you.
CHAlI RPERSON  RAMSEY: Thank you.
There are still maybe a few nore seconds.

(Laughter.)

CHAlI RPERSON RAMSEY:  And | woul d be
happy to yield them to you if you have any
ot her comments. Qherwise we will nove to the
second open portion of this hearing. Okay?

(No response.)

CHAlI RPERSON RANSEY: Ckay. So we
will now proceed to the second open portion
hearing of the neeting. Are there any
I ndi viduals who wi sh to speak today? There is
one? GCkay. Two? Ckay.

Let ne read a statenment first. And
then I wll invite you up to speak. "Both the
Food and Drug Admnistration and the public
bel i eve in a transparent process for
i nformati on-gat hering and deci si on-nmaking. To
ensure such transparency at the open public
hearing session of the Advisory Commttee
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neeting, FDA believes that it is inportant to
understand the context of an individual's
present ati on.

"For this reason, FDA encourages
the public hearing speakers at the beginning
of the oral or witten statenent to advise the
Conmttee of any financial relationship you
may have wth the FDA, the sponsor; its
pr oduct ; and, | f known, its di r ect
conpetitors.

"So, for exanple, this financial
information may include the sponsor's paynent
of your travel, |odging, or other expenses in
connection with attendi ng the neeting.

"Li kewi se, FDA encourages you, at
t he begi nning of your statenent, to advise the
Commttee if you do not have any such
financial relationships. |If you choose not to
address this issue of financial relationships
at the beginning of the statenent, it does not
precl ude you from speaki ng. "

| would ask that you keep the
comments to ten mnutes if at all possible so
that we may nove forward with the discussion
section in a tinmely fashion.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

212

| have on ny list here that the

first speaker is Dr. Jon E. Block. Dr. Block?
Wiile they are getting set up, would you |ike
to state your rel ationships?

OPEN PUBLI C HEARI NG

DR BLOCK: Certainly. M nane is
Jon Bl ock. I am an independent clinical
trials consultant. | am being renunerated for
this trip by the sponsor. And I own stock in
t he conpany, which | purchased publicly over
two years ago.

CHAlI RPERSON RANBEY: Just again
procedurally, so |I have ten m nutes. Il will
give you a warning at five and at one.

DR BLOCK: Very well.

CHAl RPERSON RAMBEY:  (kay.

DR BLOCK: Thank you.

CHAI RPERSON RANBEY: But | won't
penal i ze you until the slides cone up. Go
ahead.

DR BLOCK: Thank you

di sti ngui shed nenbers of the panel.

| would like to talk to you today a
little bit about putting right atrial ablation
Into perspective, particularly with respect to

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

213

the Maze procedure, as well as talk about
ot her non-specific study effects and how they
m ght have affected these data in sonme senses.

Next slide, please. | was retained
by the sponsor after the first panel neeting
to work on two particular publication efforts.
One was a synthesis of the world literature
on right atrial catheter ablation -- we
published that in 2004 -- and, secondly, to
wite up the clinical trial results that are
the discussion today. And we published those
in 2005. | wll refer to that paper as
Kocheri|l 2005. That's essentially the sane
data that we are tal king about today. And |
must remnd you that that passed peer review
nmuster for independent peer reviewers.

| use the term "clinical success"
t hroughout this presentation. |'m referring
to a clinical- relevant reduction in or
el i mnation of AF episodes with or w thout the
concurrent use of anti-arrhythmc drugs. I
don't think there's any debate or certainly
little debat e about t he t her apeutic
ef fectiveness of the surgical Maze procedure.

Early in the 1990s and then going
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into the early 2000s, Jim Cox at WAshington
University in St. Louis published a nunber of
studies on the Maze procedure. Hs results,
obvi ousl y, as you can see, are quite
I npressive wth respect to clinical success in
excess of 95 percent with the addition of
anti-arrhythmc drugs in sone cases.

But , as W th al | sur gi cal
procedures, when other people begin to start
doing the procedure, the success rates begin
to go down. And, as other people started
doing the surgical Maze procedure, their
success becane | ess potent in sonme senses.

W have a nedian success rate over
a nunber of studies using both cut and sew as
well as RF ablation in an open surgical
setting of about 85 percent, which is at | east
10 percentage points less than what was
achieved in the Cox experience.

And, as Dr. Saksena has pointed out
earlier, by the md '90s, there was an exodus
away from bi-atrial procedures as generally
over to the left atrium due to the discovery
of triggers in the left atrium

So, even in the surgical setting, a

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

215

nunber of authors began to nove over to the
left atrium and began to do open surgical
procedures just on the left side. Thei r
success rate on a nedian average is about 84
per cent .

What is interesting here as well is
that nmuch of this success was achieved wth
the continued addition of anti-arrhythmc
drugs in addition to surgery. So surgery in
and of itself is not necessarily curative.
Many of t hese patients remain on
anti-arrhythmc drugs for petty nuch an
I ndefinite period of tine.

As | i ndi cat ed earlier, I
synthesized the literature wth respect to
right atrial catheter ablation. These are al
of the studies that have been published to
date on right atrial catheter ablation. The
nmedian success rate is approximately 58
per cent .

Coincidentally, that success rate
Is exactly the sane success rate as we found
in the Kocheril 2005 paper, which, as | said,
IS the sane success rate that you're | ooking
at today.
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I want to point out anot her
interesting thing about this slide. And that
is that one group in Japan; Kosakai, in
particular, performed a right-only open Mze
procedure. And he achieved a success rate of
approxi mately 50 percent, nowhere near the 90
or 95 percent that was achieved with Cox's
original bi-atrial Maze procedure.

So, stacking up these right atrial
procedures, both open surgical, the Kocheril

data, and the nedian of all the published

data, they're pretty nmuch all in the sane
bal | par k. So in terns of whether these are
realistic data or whether they are illusory,

they seem to be certainly what other people
have reported before and certainly in keeping
with a right-only Maze procedure.

Conparing all of these nedians over
di fferent procedures, obviously the Cox data
the nost dramatic and inpressive, going down
fromthere, and then putting both the Kocheri
2005 paper and the nedian of all the RA
catheter ablation studies in perspective, we
see that, in context, these nunbers actually
| ook quite realistic.
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This is an informative slide. Most
surgeons have now noved away from the cut and
sew procedure of Cox. It's an arduous, | ong,
conpl ex procedure. They have now noved to
other alternative types of Maze procedures.

This is a recent systematic review
of different types of Maze procedures conpared
to the cut and sew Maze using both alternative
ener gy sour ces, such as cryoabl ati on,
radi of requency abl ation, and so forth. And so
you see that the success rates are pretty
simlar.

CHAlI RPERSON  RAMSEY: Just under
five.

DR BLOCK: Thank you.

Now with regard to the placebo
effect and how it may have affected these
findings because this obviously is a single
arm study, there's been a nunber of
international -- the international CONSORT
Comm ttee, for exanple, found that wth
respect to placebo, particularly, the nost
subjective outcones are the ones that we
should be nost concerned about, particularly
with pain. Wen we are |ooking at harder
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outcones, there's really little room for bias,
as they point out.

In here, in terns of soft outcones
that m ght be subjected to placebo effect, you
m ght have sonething like pain severity, on
the far end hard outcones, something |ike bone
marrow density, for exanple.

From ny perspective, | would see
TTM recordi ngs of AF episodes as being sort of
intermediate in that perspective, certainly
not a soft outconme, maybe not a hard outcone
ei ther, but somewhere in the mddle.

One mght ask, how could we
possibly estimate what that placebo effect
m ght be. VWll, we have accepted the Maze
procedure a priori as being therapeutic in the
managenent of AF, but it wasn't until 2002 or
2003 that people started actually doing
random zed <controlled trials of the Maze
procedure, even though it was |ong accepted as
a therapeuti c nmanagenent.

These are three random zed
controlled trials of the open Maze procedure
with mtral valve replacenent versus mtra
val ve alone. And we see control group success
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rates on the order of about 25 percent.

Now, you say, "Wl |, how does
mtral valve surgery alone possibly reduce AF
burden#. Well, | |ooked at about four studies
that have | ooked at mtral valve surgery al one
and how they mght affect AF burden. And it's
about 20 percent on average or so dependi ng on
t he patient popul ation.

So that jibes sonewhat with this 25
percent success rate in this control group.
Even in the worst case analysis, if all of
that 25 percent were considered placebo, how
does it stack up against the Kocheril data?

Wll, | did two cal cul ati ons. And
this gets to the issue that was raised earlier
about, well, how would we stack up against the
pl acebo effect?

The Kocheril 2005 data conpared to
a 25 percent success rate is significant at
the 0002 |evel. Now, the hypothesis here
depends on equal sanple sizes, of course, in
the two groups. Let's take out 12 patients
because they had new AADs added. V' re down
to 44 percent, still significantly better than
a hypothetical 25 percent control group at the
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. 015 Ievel. That's Fisher's exact test for
both of those cal cul ations.

Is the 58 percent success rate
because it's a single armstudy inflated? Two
systematic reviews published in the New
Engl and Journal of Medicine would certainly
indicate that observational trials do not
inflate t r eat nent effects conpar ed to
random zed control trials. So we think or
certainly I would believe that the 58 percent
success rate is real.

Now, in conclusion, we see that
this is a procedurally very easy technique.
It has an excellent safety profile. Wth
respect to the Maze procedure, we have noved
from open, cut and sew to alternative ways of
doing the Maze procedure to mninmally invasive
Maze to catheter ablation.

CHAI RPERSON RAMBEY: (One mi nut e.

DR BLOCK: The findings seemto be
reasonable and clinically satisfactory when
you conpare them to both open Maze procedure,
to previous studies of catheter ablation and
It represents a conservative, prudent first
step into this area.
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If you were to say 50 to 60 percent
of the patients would be obviated, another
procedure after this if you were to |ook at
these data, | believe that the issues raised
by t he regul ators are unr easonabl e,
particularly in light of all of the scientific
evi dence that has been raised by the sponsor
and none of it by the regul ators.

Those of wus that are clinical
researchers depend on the peer-reviewed
literature. W do not depend on specul ation.
So | feel catheter ablation has finally
reached prine tine.

Thank you very much.

CHAlI RPERSON RANSEY: Thank you for
t hat presentation.

" m going to ask the second speaker
to come up and give his presentation. And
then we'll have a brief nonent for the panel
to ask questions of either speaker.

So Dr. Jaswinder GI1? |'m sorry
if | have m spronounced that. Dr. GllI,
perhaps while they are setting up, you could
just, if you choose, state your relationships
with the FDA or the sponsor.
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DR dLL: M/ nane is Jasw nder

all. | work in London at an institution
called CQuy#s and St Thomas#, which is a |arge
university center. And if any of you cone
down to London, it's just straight in front of
Big Ben. So you can see where we are.

I work with Cardinma products
because | aminterested in the technology. |
am not funded for any studies. I am not
sponsored for any of the studies by Cardina,
though I hope they will eventually pay nme sone
noney for comng to this neeting.

(Laughter.)

DR G LL: Cardi ma products are
actually licensed in Europe. And they are
available to be used because they have CE
mar ki ng. Ve In Britain are fairly
conservative, and we use them for ablation,
though I've always said, "If you give it to a
Frenchman, | don't know what he would do wth
it."

| amgoing to talk a little of our
experience using the Cardinma system |  want
to just go back to AF ablation. W know that,
for exanpl e, Wi th par oxysnal atri al
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fibrillation, isolation of the pul nonary vein,
this is an inportant issue, but there are many
extra pulnonary triggers and rotors, as Dr.
Saksena has nentioned, which originate from
the right side, including the Christa, the
coronary sinus, and the SVC.

In persistent atrial fibrillation,
sinple pulnmonary ablation is very rarely
successful . And we are nore likely to need
extensive ablation over the left atrium and
possi bly the right atrium

| think that we have got quite a
| ot to learn from the surgeons. e
el ectrophysi ol ogists don't like learning from
the surgeons, but we have a lot to learn from
Cox's work, where he showed that ablating the
left and the right atrium could achieve quite
remar kabl e success rates in people with badly
di seased areas, atria, and the naintenance of
sinus rhythm in these patients. In fact,
about 97 percent of patients were in sinus
rhythm following his procedure and 84 percent
in sinus rhythmat 3 nonths.

Thi s procedur e does have a
substantial norbidity and nortality. And we
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as el ectrophysiol ogi sts have, therefore, been
trying to reproduce this in a mninmally
I nvasive way, which allows wus to actually
achieve a safer and easier procedure to do,
which carries | ess norbidity to these
patients.

| personally have been ablating
atrial fibrillation since around 2000 and
started initially with the main premse that
in the RA Maze left atrium it started with
pul mronary vein isolation. The question arises
as to what to do with those patients who recur
after pulnonary vein isolation. Do we go in
there and repeat the pulnonary vein isolation?
Do we pulnonary vein isolate with left atrial
lines? Do we pulnonary vein isolate themwth
the addition of a right atrial Mze?

In the old days, | was a little
conservati ve. | did not want to go into the
left atrium and do extensive ablation. So |
elected to go to PV isolation with a right
atrial Maze doing a procedure which is very
simlar to that described by Dr. Kocheril.

The initial catheters we had for
doing this were the drag and burn technique
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very much, which is being enployed in the
atrium but with the advent of the specialized
|l i near ablating catheters, | was very keen to
try and use these.

In order to get a decent ablation
with them there are sone necessary conditions
which have to be fulfilled. Firstly, you have
to be able to localize where the catheter is,
to make sure it lies in the right place. You
have to have an ability to provide continuous
bur ns and an ability to assess t he
conpl et eness of the line.

W have used various technol ogi es,
i ncl udi ng Navi X; Ensi t e; i ntracardi ac
echocar di ography; and nore recently XMR which
Is MI-related, ways of assessing where the
catheters are. And all of these technol ogies
wor k reasonably well w thout problens.

And in terns of assessing the
conpl eteness of the line, we have basically
gone for the use of the Ensite. This view
shows you sone radiographs of the catheter in
place along the anterior wall and along the
septum showi ng the ablation being done. And
you can see that nost of these, you can

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

226

actually do the whole line with one or two
applications with the caster being slid into
one or two positions.

| was quite interested in the
di scussion from the FDA, where one focuses on
the dimnution of the |ocal electrogramor the
appearance of split potentials or fractionated
potenti al s.

But these are only surrogates,
after all. What really will show you whet her
there is a line of block is either pacing on
one side of the Iline wth timng and
propagati on analysis or the use of 3D nmapping
technigues to look at the propagational
wavef ront . | think the data which we have
whi ch uses the Ensite is nmuch nore useful.

Thi s S an exanpl e of an
intracardiac 3D reconstruction using |ICE
showi ng the catheter along the anterior wall.
And you can see that it goes and fits very
confortably. And when we |ooked with Ensite,
we could see that there was a small gap in the
| i ne which we had creat ed.

And these are sone exanples of --
we have now done 32 patients wth Ensite
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showi ng exanples of the wavefront pacing from
either side of the line bouncing off this line
of block and going across to the rest of the
atrium having not crossed the |ine.

These |ine applications have been
so successful that we have stopped using
Ensite because Ensite costs us about two and a
hal f thousand pounds every tine we open up the
bal | oon.

And we found that usually if there
are gaps, they are alnost always where the
overlap occurs when you slide the catheter
from one site to another. And if you have a
decent overlap, then you don't --

CHAI RPERSON RAMSEY:  Five m nutes.

DR dLL: Thank you.

These are views of the septal |ine.

And here you have a view, which | think Dr.
Kocheril also showed, where the two lines are
on either side in the posterior view And you
can see that the activation sequence is
trapped between those two |ines.

W have |ooked at our data of the
performance of a right atrial Maze in
association wth pulnonary vein isolation. W
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had twenty-five patients, nostly nales. And
the age group is fairly typical.

These all had a lot of atrial
fibrillation over a long period of tine. And
many of t hese wer e per si st ent atri al
fibrillations, rather than paroxysmal atrial
fibrillations. And they had mld degrees of
atrial and left ventricul ar disease.

W took these patients after they
had had their pulnonary vein isolation. And
they had failed pul nonary vein isolation. In
other words, these patients all had failed a
previous pulnmonary vein isolation procedure.
Many of these had had cardioversion before.
And they had tried a nunber of anti-arrhythmc
dr ugs.

In these patients, we went on to
re-1 ook at the pul nonary veins. Sone of these
pul nronary veins needed sone touching up. But
the main procedure was there to put in two
right atrial lines, one across the anterior
wal | and one across the septum And here you
can see the duration of the procedure, which
is around three, three and a half hours, to
four hours in totality.
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Now, the inportant thing is that
out of these very synptomatic patients, we
follow these patients long-term They al
cone back to ny clinic. And 13 patients
mai ntained sinus rhythm long-term whereas,
previously they had all been fibrillating away
in some formor another.

And if you look at the nunber of
drugs which these patients had tried in the
previous year versus the followi ng year, you
can see that the red dots are much snaller
than the blue colums. And these patients
required | ess drugs.

Another fairly hard end point is
t he nunber of DC cardi oversions these patients
required in the year prior to the ablation and
following the ablation. You can see there is
a very considerable reduction in the nunber of
DC cardi oversions which were required in these
patients.

Now, any invasive procedure carries
conplications. And the possible conplications
here are phrenic nerve danage, AV noda
damage, enbolization, and perforation.

O these patients, only one patient
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devel oped tanponade. And it was nanaged by
peri cardi al drainage. There were no cases of
AV nodal danmage, no strokes or TIAs. And,
interestingly, we did not see atypical atrial
flutters, which are seen when you |eave gaps
in this |ine. And so ny belief is that the
right atrial Maze procedure is a safe and
ef fective procedure.

To concl ude, | i near abl ati ng
technology | believe offers us a significant
advance on what is available. And this is for
a nunber of reasons. Firstly, the catheter is
relatively easy to place. If you are giving
it to even a first-tine electrophysiologist,
he wll be able to get it into place
relatively easily.

There is lack of gaps when you
apply that |ine. And with the newer
technol ogies where you can apply mltiple
poles, at the sane tine the procedure is
considerably nore rapid than going one pole at
a tine. So it allows us the ability to put
linear lines is set positions wthout |eaving
gaps.

And the data which we have suggest
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that the procedure is safe and w thout mgjor
conplications. And I think for us to actually
not be able to advance this procedure forward

and inprove our patients would be a great

travesty.

Thank you very much

CHAlI RPERSON RAMSEY:  Thank you, Dr.
all, for that presentation.

W now have a few nonents. |f the
panel w shes to ask questions of our speakers,
the speakers who just presented, we can do
that. | would ask that those questions relate
only to scientific issues, not to financial
rel ati onshi ps, although | don't think anyone
really planned to do that.

| f anyone has any questions for the
speakers, now is the tine to ask it, the two
publ i ¢ speakers.

MEMBER SLOTW NER: Maybe | coul d
just ask Dr. GIll a question. Thank you. Now
that you don't use the Ensite balloon to
confirm a Iline of bl ock, what Is your
endpoi nt ?

DR dLL: W place the lesions
there, nove the catheter because on the Navix
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system you can actually mark where the
catheter is in terns of your position. Ve
place it into position to give us an anterior
line and a septal |ine and cone out.

MEMBER SLOTWNER: |s there any way
to confirn® Do you neasure electrogram
anpl i tude?

DR dLL: W have done. W don't
find it a desperately useful neasure. If you
have the quite <clear appearance of split
potentials, that's a very useful neasure, |
t hi nk. Split potentials in general tell you
that you've got two different activation
sequences on either side of the |ine.

But we have seen conduction bl ock
occur in people who have dimnution of the
potential at the tinme when you apply and those
people who don't have dimnution of the
potential when you apply.

But actual ly measuri ng t he
propagati onal wavefront or pacing on either
side of the line and neasuring your timng
intervals | think is really the only way to
really tell whether you have actually got a
i ne of block or not.
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MEMBER SLOTW NER:  Thank you.

CHAlI RPERSON RANBEY: Yes. Ckay.

One ot her question. Sure.

MEMBER  SACKNER- BERNSTEI N: Dr.
all? | just wanted to confirm that | got
sonme information correctly from you. It

sounds as though the way you are using the
procedure for your right atrial ablation is
that you're creating two lines, two |esions,
two sets of lesions, one anterior and one
septal. |Is that right?

DR G LL: That's right.

MEMBER  SACKNER- BERNSTEI N: So,
then, that's different than the approach used
in the data fromthis study?

DR GLL: W don't necessarily do
a flutter line unless it's necessary in our
patients and they present with flutter.

MEMBER SACKNER- BERNSTEI N: Ckay.
And you also do an anterior line, which is not
part of this approach, correct?

DR GLL: Yes. |It's very close to
the line. It depends on whether it's anterior
to the Christa or posterior to the Christa.
And | don't think it nmakes too much difference
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as to whether it's anterior or posterior to
Christa because all we're trying to achieve is
conpartnentalization of the atrium

CHAlI RPERSON RANBEY: Ckay. V' ve
got to nove on now to the next session. Thank
you both, both speakers, from the open
di scussi on.

OPEN COW TTEE DI SCUSSI ON

CHAI RPERSON RANBEY: So we are now
going to begin the panel discussion portion of
t he neeti ng. This portion is open to public
observation, and public attendees may view it,
but they are not allowed to participate unless
t he panel has a specific request of them

So, as | stated at the begi nning of
today's neeting, the panel 1is charged to
answer the followng question and to nake a
recommendation to the center director as to
how this scientific dispute should ©be
resol ved.

W don't have a slide for the
screen, but the question, which we have seen
is the following, which is, does the PMA as
anended, provide valid scientific evidence
that denonstrates a reasonable assurance of
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the safety and effectiveness of the Revelation
Tx mcrocatheter ablation system for its
intended wuse in the specified ©patient
popul ati on?

And what we're going to do is I'l
have the panel nenbers ask questions of either
the sponsor or the FDA. And we'll give them a
chance to respond. And then in the interest
of fairness, | wll give the other party a
chance to respond to that response. But there
will be no discussion outside of that type of
a situation,

| woul d ask that you both keep your
responses as brief as possible. I will

maintain a prerogative to cut people off if |

feel they are going on too long, but | would
very much Ilike to avoid that iif at al
possi bl e. And, of course, we wll have our

panel nenbers ask one at a tine.

So let us go on. And let ne just
throw it open to the panel now, who is free to
ask questions. Yes?

M5. WALKER Just one point of
clarification for the sponsor. In the panel
pack, you have an indications for use
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statenent. In the executive summary, you al so
have an indications statenment for use in the
| abel i ng. And they are different. So | was
wondering if you could clarify, please, which
I ndi cations statenent we are considering here
t oday.

DR CHER W would l|ike the panel
to consider the indications statenent that we
submtted nost recently. Mst inportantly, we
are aware of limtations with the NavAbl ator
cat heter. And now that there are three
approved catheters for isthnmus ablation, we
bel i eve t hat t he panel coul d gi ve
consideration to inproving the Revelation Tx
catheter to nmke the lateral and septa
| esions and that the instructions for use
I nclude instructions to have the physician at
his discretion perform an isthnus ablation
with an inproved catheter.

The fundanental s of the indications
statenent, however, stay the sane. It's the
same patient popul ati on.

M5. WALKER: Just one follow up.
Just as far as one indicates drug-refractory
and one does not indicate drug-refractory.
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DR CHER Yes. It should be

drug-refractory synptomatic paroxysnal atrial
fibrillation. | apologize for the confusion.
CHAl RPERSON RAMBEY:  Wul d you |i ke
to respond, FDA?
DR ZUCKERVAN. Yes. W also noted
that the indications for use statenent was
different from what was the indications for

use statenent that was part of the two "not
approvabl e" letters. It's ny original slide
7.

| think there are two issues here.
One is the dispute today is, did the agency

act correctly using the original indications

for use statenent in making these two "not
approvabl e" deci sions. | think that is the
mai n charge of this panel.

Certainly from t he agency

perspective, we would again nmaintain that this
was a device system And we don't have the
data to support this |IFU statenent.

The question just raised by a panel
menber really portends to a future devel opnent
of this interesting technol ogy. Should it
perhaps be studied with a different catheter
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to make the IVC tricuspid line or should it be
used with, as we just saw, an Ensite mappi ng
system so that we can figure out when we have
conpleted the procedure in the EP |ab, et
cetera? Those are future questions but aren't
at the core of where we are right now, future
guestions for a future trial. |'msorry.

CHAlI RPERSON RANVBEY:  Thank you.

Do you have any followup on that?
| wanted to add to the panel that we can ask
guestions of ourselves. And you're welcone to
do that. For those types of questions, |
won't ask necessarily for the sponsor or FDA
unl ess you specifically request, but you are
certainly wel cone. W should talk anong
our sel ves.

MEMBER SLOTWNER If | may say, |
wanted to point out to Dr. Sackner-Bernstein
Dr. GIll's presentation was on patients who
had pul nonary vein isolation and then a right
atrial ablation. | wasn't sure if that was
cl ear when you described it.

MEMBER  SACKNER- BERNSTEI N: It
wasn't. And part of it, though, is trying to
get an understanding of what |esion set you
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would tell sonebody to use if you were to
decide that the catheter system and/or
cat heters were approvabl e.

So | just wanted to nmake sure |
understood that aspect of it. And so he is
really focusing on AF recurrences in the -- |
presune he is referring to AF recurrences wth
an RA source. So he's doing an RA Mze
procedure.

MEMBER SLOTW NER: Yes. | think
all the patients he took had previously had a
pul nonary vein isolation ablation and then had
devel oped recurrent afib, primarily due to
non- pul nonary vein sources. And so yes, this
was an additional set of enpiric |esions.

MEMBER SACKNER- BERNSTEI N: And as
long as we're talking about I|esion sets, |
don't know if you are the best person to
answer this or if maybe there is sonebody el se
who m ght have sone thoughts. But there is a
| ot of discussion conparing this to the Mze
procedure.

And, as best | can tell from
| ooki ng through drawi ngs, having not done a
Maze procedure or an RF abl ation
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percut aneously. It doesn't | ook as though the
| esions are precisely the sane.

So how inportant is that? For
exanpl e, a Maze procedure does include a line
that Jlooks I|ike it goes a |little bit
anteriorly, as this procedure set did in phase
2B, but doesn't include in phase 3? This has
the posterior septal, lateral, and septal.
The two Jlesions in this look a little
different than what the Maze did in the right
atrium

So | am wondering how nuch we
shoul d even be paying attention to the history
of the WMaze procedure, as opposed to just
|l ooking at this as an independent procedure
and sort of throw that term aside.

MEMBER SLOTW NER: By the way, |
think of it as the Maze procedure was the gold
standard that we do use, denonstrating that
I solation of nost of the triggers of atrial
fibrillation by isolating the pul nonary veins
and then by debul king the atria, by creating a
series of lines to limt the substrate for
reentrant arrhythmas has been the nost
effective procedure for curing atrial
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fibrillation,

The exact lesion set that was
placed by Dr. Cox nobody has been able to --
we can't create in the EP |laboratory. And we
have been struggling to figure out an
endocardial approach with a mninum set of
| esions that has the greatest efficacy.

But | don't think conparing right
atrial ablation alone to the surgical Mize is
a fair conparison.

CHAI RPERSON  RANBEY: Sure, Dr.
H rshfeld. Go ahead.

MEMBER H RSHFELD:. This is directed
first to the sponsor. And | expect FDA may
want to reply to this also. This has to do
with the acute effect efficacy assessnent.
And there has been a great deal of discussion
about the nunber of electrograns that were
nmeasured and were reported.

And in the FDA panel pack, we were
given sone figures. And it turns out that
according to the FDA figures that are on page
14 of section 4B, that there were roughly a
little nore than 5 anterior or lateral
remeasurenents  per pat i ent and about 4
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anterior or septal neasurenents per patient.
And this was what FDA felt was inadequate at
denonstrati on of conprehensive efficacy.

And so | would like to hear from
t he sponsor why there are so few neasurenents
and why they can feel that they can describe
acute ef fi cacy with t hat nunber of
nmeasur enent s.

DR SAKSENA:  Well, | think that as
you have |ooked at the construction of the
catheter, you have the ability to have eight
recordings at each site, at each wall.

Wien you are ablating and abl ating
over a period of time, before the ablation,
you may be able to get a certain nunber of
those recordings. And after the ablation, you
try and get recordings back again to show the
dimnution. And you nonitor them during that
peri od.

It is not uncommon that one or two
el ectrodes on an ablation gather during an
ablation procedure may not be getting a
conpl ete recordi ng or a satisfactory
recordi ng.

So what we try to do, as has been
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di scussed here, is that we | ook at conduction
bl ock, as has been nentioned. But the fact
that electrogramdimnution is present in that
| arge set of data wth all of these centers
showing effects in the sane direction, as |
said, | review ablation papers every day of
the week for the journal. | have not seen
such | arge data set.

MEMBER H RSHFELD: Well, | agree it
is a |ot of el ect r ogr ans, but i f t he
t heoretical nunber of electrograns for a given
line that would be potentially neasurable
would be 16. And you're turning in 4 or 5 of
the 16. That seens |like a small nunber.

DR SAKSENA:  From what | heard, |
haven't seen it, but | gather it's four per
region septum and four or five on the other
si de. So we are actually turning in about

hal f of what you coul d have probably seen.

MEMBER H RSHFELD: Vel |, ny
understanding -- and nmaybe FDA can clarify
this -- is that includes both pre and post
measur enment s. So t hose are basel i ne

pre-abl ation nmeasur enent s and t hen t he
post - abl ati on neasurenents al so.
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DR CHER That 1s correct. | do

want to enphasize, though, that although
electrograns were not collected at every
single electrode for every single patient, |
do believe -- and | believe all of the EPs in
the room would agree wth nme that the
information that is collected is certainly
sufficient to allow us to know, allow us to
believe that the atria were, in fact, ablated.

CHAI RPERSON RAMVBEY: What | will do
is | wll ask the FDA to have a nonent to
respond. And then, Dr. Slotwi ner, you can go
ahead and ask your questi on.

DR EWNG W're putting up a
slide that was in ny presentation. And these
are the nunbers that were actually derived
from the Cardima raw data submtted after
anmendnent 6.

In the raw data, there were 94
posterior lateral |ines produced. And per
that data, there were 1969 |esions, which is
an average of 20 burns per Iine. So the
m ssing data is 67 percent of electrograns for
that |ine.

The nore inportant nunber | think
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-- there are two different ways to |ook at
this, that we really do need to know that each
application of energy was effective, but we
also need to know that whether each patient
had an effective procedure or not and the
conpany has never presented a nunber of
patients that had an effective procedure. And
they stated that they do not have that data
They have always stated that they cannot
produce the data to show that any individua
pati ent had an effective Iine of |esions.

There are multiple different types
of mapping produced. And you have heard
peopl e speaking this norning, talking about
the inportance of nmapping. The mappi ng data
was not ever submtted to the FDA. So we do
not know if any patient ever had any effective
i ne of |esions.

CHAlI RPERSON RAVSBEY: Dr. Sl otw ner?

MEMBER SLOTW NER: Yes. | wanted
to ask the sponsor if they could elaborate
nore on that point. In their presentation,
there are three slides that | have on the
anplitude neasurenents from the ablations.
And can we agree that anplitude reduction wth
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each ablation is required to show acute

ef ficacy?

DR CHER | actually believe the
answer s no. And | actually don't think
anyone in the room believes that. I will let
the EPs speak, but | think in general we do

not need to see anplitude reduction at every
single electrode. It's not feasible, and it's
not possi bl e. And in nmany cases, the
electrode nmay be in a location where the
el ectrophysi ol ogi st does not want to do an
abl ati on.

Let ne ask the el ectrophysiol ogi st
to comment here.

DR KOCHERI L: | think it is a

mstake to equate a line of lesions wth a

nunber of electrogram anplitudes. | nean,
what do we do? | have been at a variety of
trials.

Wat we do nost of the tine is, you
know, a visual |ook at the electrograns. And
when the el ectrogram anplitude drops, you are
done with that spot and you nove on to the
next lesion. And nmany EPs work that way.

| don't know all the reasons why we
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don't have all of those nunbers, but, vyou
know, we can't equate a certain nunber of
recordings wwth a conplete line. That doesn't
conput e.

| nmean, it seens reasonable to say
that if you showed an Ensite map, then you did
show a |ine of block. Even if you went wth
the pacing idea, you know, there are
situations where you try to neasure pacing
across the line of block and you can't capture
because you ablate tissue. And there are al
ki nds of reasons why all the techniques that
are enpl oyed aren't going to work well.

But | think what we have done is we
have shown that we have a certain anount of
data, we have clinical success. |  think
basically we have shown a bunch of results
that are going in the sanme direction.

So | think our patients did benefit
fromthe ablation procedure, but, you know, as
you have seen, there are sone holes in the
dat a.

MEMBER SLOTW NER That data that
IS presented in those slides, the data that
you do have, is that from one el ectrode in one
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spot before an ablation conparing the sane
patient, the same physician, the anplitude
after that ablation?

DR CHER That's correct. The
figure that we submtted in the January 2004
PVMA, the figure with the diagonal |ine, those
are paired nmeasurenents.

So, just to summarize, electrogram
nmeasurenents were avail able from 87 percent of
patients. And there were paired neasurenents
from at |east one electrode in 78 percent of
patients. It's those paired neasurenents that
| presented in that graph that you saw that do
show reductions in el ectrode anplitudes.

| would like to actually ask Dr.
Saksena to comment if that's okay.

DR SAKSENA: | sensed a little bit
of confusion here about this electrogram
| ssue. Let ne clarify it by making a very
sinple illustration. You mght renenber that
I showed you a video of an anterior
conpartrment and a posterior conpartnent done
on a patient that we did an Ensite map on | ast
week.

If | ran you through those |esions,
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| would tell you that of those 60 |esions that
were done, nore than half of themdid not show
a reduction in electrogram anplitude. But it
was a conplete line of block.

What happens is when you have the
electrode at the tissue and there is edena
around the tissue -- and this goes back to our
RF studies 15-17 years ago -- you can pick up
electrical activity from the edenatous zone.
If all the tissue has not died conpletely, you
still get sone signal.

So the electrogram anplitude is
hel pful when it 1is there, but it 1is not
mandatory to get the line of bl ock.

CHAI RPERSON RAMBEY:  Thank you. |

think it's tine to let FDA weigh in. Thank

you.
DR EWNG Thank you.
| think that it is inmportant to go
back to the clinical trial protocol. And we
will show another slide that was from the

presentation this norning where the protocol
states that It was nmandatory for t he
electrograns to be neasured per ener gy
delivery.
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And these neasurenents were to be
sent to a core |ab. It was set up to be
prospectively neasured in the study. And this
Is the way the study was set up to tell wus
that each individual patient was treated
successfully or not.

It would be wonderful if we had
nmore mapping information, but this is the way
the protocol was set up. And this is the only
way that the information was to be given to us
whether the patient was a success as an
exanpl e of how the investigators nmay have used
the catheter differently or we don't know how
t he catheter was used.

So we cannot construct future users
of the catheter on how to replicate,
potentially replicate, the study results.

CHAl RPERSON  RAMSEY: Any nore
coment s?

(No response.)

CHAl RPERSON RANMBEY: We do ask that
you turn that off after you are done with the
present ati on.

Yes, please?

MEMBER SCHM D: | am actually
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struggling here nore than everyone else is as
I really have no experience wth these
procedures whatsoever, but let ne see if | can

understand the difficulty wth the nunbers

her e.

As | understand it, 78 percent of
the patients had paired neasurenent. I's that
correct?

DR CHER They had at |east one
pai red neasurenment. That's correct.

VMEMBER SCHM D So 78 percent had
at | east one paired neasurenent. However, if
all of the electrodes had been working, then
you woul d have had 16 paired neasurenents. |Is
that correct?

DR CHER That is not correct. As
we just discussed, it is highly likely that in
sonme positions, the physician may decide not
to fire the electrode. In that case, we would
not collect --

MEMBER SCHM D | under st and. But
t he maxi mum nunber would be 16 if everything
was wor ki ng. What | am trying to understand
I's how the FDA is saying that 90 or 80 percent
of the measurenents are mssing and you are
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saying that 80 percent are present.

DR CHER Wll, | think it is a
bit of a msconception. W also have to
understand that in sonme patients, the atria
are smaller than in other patients. And in
that case, the entire atrium from top to
bottom may be covered by a single application
of the catheter wth fewer than eight
el ect rodes. So here is another exanple of a
case where not all eight electrodes need to be
fired to treat the patient.

MEMBER SCHM D:. So if 78 percent of
the patients have at | east one paired
neasur enent, what you're saying, then, is that
if there is one paired neasurenent, that may
be sufficient to nake the determ nation?

DR CHER No, | am not saying
t hat . Wat | wanted to do was sone data
anal ysi s. And the data analysis | wanted to
do was to look at the per-electrode reduction
frombefore to after.

| am certainly not saying that one
el ectrode neasurenent for a patient S
i ndicative that the patient had a successful
abl ati on. | assune and based on sone of the
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procedures that | saw the physicians who
participated in our study used the catheter as
we instructed themto as it was very clearly
witten in the instructions for use and in the
clinical trial protocol to ablate and place
the lesions that they placed. | have no
reason to assune that the physicians would put
the catheter in and not do what they were
supposed to do.

MEMBER SCHM D Thank you.

CHAI RPERSON RAMVBEY:  FDA?

DR ZUCKERVAN. Yes. W would like

Dr. Ewmng to talk to ablations.

DR EWNG | wll show this slide
agai n. On each Iline for the study or
posterior lateral line, there are 94 |ines.

And there are 95 for the posterior septal.

The average nunber of burns or
application of energy was 20, alnost 21 for
the posterior lateral and alnost 18 for the
posterior septal. W do not have evidence for
how or why the investigator decided to use the
nunber of burns that they did. So if there
were an average of 20, if one patient received
20 burns, that would be 40 neasurenents.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

254
CHAI RPERSON RAMSEY:  Yes, pl ease?

M5. VW TTI NGTON: You did a real
good job of showing us what the physicians
were instructed to do as far as doing the
pr ocedure. Can you give ne those sane
explicit instructions on what data points they
were to collect? Was that equally as clearly
defi ned?

DR CHER It was not as clearly
defined in the protocol because we had to |et
physicians do ablation as they saw fit.
Pl ease note, though, that the case report
formse did include spaces for physicians to
wite in electrode anplitudes that they did
perform

So, agai n, we relied on the
expertise of physicians who are very famliar
with t he appl i cation of r adi of requency
catheter in the right atrium to do what they
t hought was best but along the lines of making
a lateral and a septal lesion using all of the
el ectrodes that were appropriate.

V5. VH TTI NGTON: | interpreted
your presentation initially that they were to
collect data points on each piece. And |
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think the FDA has done the sane thing. And

that's what was clear to ne.

So to say that | am very explicit
on what to do but let them have their own
Ideas in how they do it, | can't inagine. I
don't understand not having explicit data
poi nt col | ecti on.

And, in tandem to that, |'m asking
conmpound questions here. But the FDA did site
visits with no reports of issues. So | would
think if they had a data collection form that
had blanks in it, that would be a red flag and
t hey woul d be | ooking for those things.

DR SAKSENA: Vell, perhaps | can
speak to just the data that we collected at
our center. W did collect electrograns at
each of the electrodes that we felt was in the
appropriate pace. So it was not one el ectrode
at one point.

And, in fact, we did 3D mapping, as
you can see, because when we take on new
technology, we want to validate it even
further. And | showed you a 3D map with a
i ne of bl ock.

| think that what | think everybody

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

256

Is struggling with is why; for exanple, the
anal ysis that was just nmade by the FDA on the
nunber of burns divided by the potential
possibilities.

W do burns for a nunber of
reasons. W do safety burns. For exanple, if
we do a burn at one site and we see the
el ectrogram go down, we do another burn right
at that site, we want to look at it further or
we think that is an efficacious site. So that
is a conpletely fallacious anal ysis | ooking at
the nunber of burns and trying to extrapolate
the nunber of electrograns that you should
have had.

So, unfortunately, the science of
catheter ablation has not advanced to the
degree of precision that all of us would |ike
to see as a mathematical analysis like this
And | think we have got sone very unrealistic
expectations of clinical data in some of these
Si tuati ons.

Many of these trials that we
consider landmark trial have not even provi ded
anyt hi ng nore  than a few electrogram
recordings being extinguished, say, in the
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pul nonary vei n.

CHAlI RPERSON RAVBEY:  Thank you. I
beli eve FDA would |Iike to coment, too.

DR EW NG | can comment on the
data auditing. The BIMD i nspections woul d not
have audited the information that should have
been collected and sent to the core lab. They
would be looking at the case report forns,
slightly different analysis.

| think it is also inportant to
remenber when we are thinking about clinica
trials and trials that are in the literature

They are relating nore for clinical practice,
clinical research, rather than trying to
I nvestigate with very specific device works or
not and how can we instruct new users how to
use that devi ce.

CHAlI RPERSON RAIVBEY: Do you have
any ot her comments?

DR SAKSENA:  No.

CHAI RPERSON RAMBEY: Ckay. Did you
have a comrent , Dr. Sackner - Ber nst ei n,
guestion?

MEMBER SACKNER- BERNSTEI N: | had a
guestion. One of the slides that Dr. Cher put
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up during the rebuttal, | just wondered if you
could put it back up again. You showed for a
selected subset of sites the nunbers that
relate to how many recordings were done of

el ectrograns. Can you put that back up again?

It went by pretty fast. | had a question
about it.

DR CHER Sur e. " m sorry. I

don't have the capability nyself. |'mrelying

on soneone el se.

MEMBER SACKNER- BERNSTEIN:  So whil e
t hat cones up, there was a question,
Chri stopher, you asked before about the one
neasure versus 16. It looks |ike the way that
FDA slide looks, it was really then at |east
80-sone odd percent had one recording;
whereas, the average was about 38 that they
should have had is the way | would |ook at
t hat because the average nunber of |esions was
38. And they're saying they had at | east one.

So on this slide, | just thought it
was interesting to look at this just so |
under stood what was goi ng on. What do these
nunbers nmean in the grid? | nean, | see the
el ectrode nunbers. | see the nunber of
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patients.

Does this nean, for exanple, that
I nvestigator nunber ten out of eight patients,
four had electrode one readings before and
three afterwards? | don't think that's what
that neans because if | look at the fourth
line where there are 15 patients, there were
23 recordings at electrode one in a lateral
| esi on before.

So what does this nean?

DR CHER Your interpretation is
actually correct. On the left-hand colum --

could you put it back, please? Thank you.

For exanpl e, for i nvesti gat or
nunber ten, for |ateral | esion, electrode
nunber one, t here wer e f our bef ore

measurenents and for lateral |esion, electrode
nunber one, t here wer e t hr ee after
nmeasurenents, sane thing for all the rest of
the entries in the row

It 1s possible that a physician may
make nore than one before and nore than one
after lesion. This can occur if the physician
noves the electrode and ablates again. Vi
woul d have a before/after neasurenent for the
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first ablation and a before/after measurenent
for the second abl ati on.

CHAI RPERSON RAMSEY: Dr. Hrshfeld
had a questi on.

MEMBER H RSHFELD:  Yes.

CHAI RPERSON RANBEY: Ch, FDA ' m
sorry. | didn"t give you a chance. Dd you
want to say anythi ng?

(No response.)

CHAl RPERSON RAMVSEY: No. Ckay.

MEMBER SACKNER- BERNSTEI N: Bef ore
you go on, can | ask that slide to stay up for
a second? | just want to look at it while you
are going to the next question or sonething.

MEMBER H RSHFELD: Actual ly, ny
guestion could be amplified by the data that
are on that slide.

MEMBER SACKNER- BERNSTEI N:  Ckay.

CHAI RPERSON RAMSEY: Yes. Pl ease

let's | eave it up.

MEMBER HI RSHFELD: | just want to
restate this to nake certain that | understand
this because, as | understand, the theory of

this procedure is that you create a continuous
|l esion, linear lesion, over the entire extent
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that you are to burn. And so the |esion would
basically be approximately the length of the
entire electrode <carrying portion of the
cat heter.

So if you nmake an electrogram
neasurenent at one or maybe two points al ong
that |ine, how does that docunent that you
have actually created a conplete |esion over
the entire length that you i ntended to abl ate?

DR CHER You have a good point
t here. If we have only one neasurenent,
clearly this indicates to us that the anount
of data collection we have is insufficient to
make that judgnent.

However , agai n, I repeat that
physi ci ans use the catheter as was instructed.

They had no reason not to. | believe and |
believe all the electrophysiologists in the
room will be able to tell you that they used
the catheter as directed to nmake all of the
prescri bed | esions.

The fact that we don't have all
data on every single electrode | don't think
inmpairs our ability to interpret the data that
we do have and to conme to the conclusion that

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

262

abl ati ons were nade.

| remnd the panel that technol ogy
to assess conduction block, the Ensite probe
was not available during the early part of the
st udy. It was available towards the |ater
part, and sone of the physicians used it,
including the physicians in the room And
they were able to denonstrate bl ock.

| would like to ask Dr. Saksena to

comment as well.

DR SAKSENA: Just a small
clarification. You know, we live in linear
| i nes. And we always talk about having
conplete Ilines and transnural lines and

getting a conplete line of block, |ike Jim Cox

did wwth his incisions.

Unfortunately, reality S not
there. In fact, what we actually do is we get
skip lesions, what we call skip |esions. So

when these ablation patients go to the
operating roomfor a redo or a bypass, you see
t hese ski pped areas that we have m ssed.

So how does it work if you have got
t hese gaps? The reason is because of the
frailty of maintenance of tachycardi a. What
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happens here is that tachycardias becone
unstable and can't naintain thensel ves, even
though there is a little gap left in the line
or there is edema and partial thickness
abl ation and not full thickness abl ati on.

So what we actually see on the
Ensite map is that the electrical propagation
gets altered. That doesn't nean that there is
an anatomc wall. And | think that is often
an area of confusion.

And | think people who listen to
ablation lectures go away w th expectations
and thoughts that are far a little bit renoved
fromthe pathologic reality of what happens in
humans.

And that also explains why you are
not getting all of these el ectrograns because,
as you saw, that interior topographical nmap of
the Christa, one electrode is bouncing around.

O that one-mnute lesion, 30 seconds m ght
be in contact and create a partial thickness
burn. The other 30 seconds is floating in the
bl ood pool but not getting an electrogram
So, wunfortunately, it is still a devel oping
sci ence.
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CHAI RPERSON RAMSEY:  Thank you.

FDA, would you like to respond?

DR EWNG Thank you.

One thing that | think is inportant
for us to renmenber is that to assess the
effecti veness of the device, we need to know
which patient had an effective procedure and
then correlate the ultimate outcone of the
patient wth whether they had an effective
procedure.

And if the total anobunt of this
information had been collected, we mght be
able to tease out these factors of which
pati ents had maybe an inconplete |ine and what
happened to them Because we do not have this
data, the data was not recorded, we can't even
do -- | nmean, | guess | am suggesting
sonmething like a post hoc analysis, but we
can't figure out which patient was treated
better or nore effectively than others. And
this slide shows the clinical effectiveness
per site.

And, as Dr. Zuckerman nentioned
earlier, you can see there's a wide variety of
success per site. And it would be hel pful for
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us to know what is it that the nore successful
sites did wth the catheter to be nore
effectively ablating, maybe, than the other
sites.

But, as it is right now, we cannot
correlate the EP procedure, the ablation
procedure with what happened with the patient.

CHAI RPERSON RAMSEY: Ckay. Yes.
Dr. Browner has been waiting patiently. So
your turn.

MEMBER BROMER This is a question
for the sponsor. | am assumng that during
the earlier phases of the study, phase 2
studies, that this problem of inconplete data
collection vis-a-vis the acute effects of the
procedure becane apparent.

And so | am puzzled as to whether
you considered having sonme sort of mninum
objective data set that could address this
guestion because right now what the panel is
having to struggle with is what | am hearing
you say, that, in effect, you judged acute
efficacy based on the judgnment of the
I nvestigator, rather than on any sort of
objective criteria that we could review from

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

266

t he point of view of data.

Is that a fair sunmary of what
happened? And why didn't you use a mninmm
data set of some sort?

DR CHER Let ne first say that |
wasn't present at the beginning of the trial.
So it is difficult for ne to conment on what
happened in the phase 2 and the early parts of
t he phase 3 study.

| would like to focus the panel's
attention on coments from the 1998 panel
nmeeting, in which this issue was discussed by
a nunber of electrophysiologists. They in
1998 cane to the conclusion that there was no
acute endpoint, simlar to that which we use
in other studies; for exanpl e, I st hnus
ablation or AV nodal reentrant tachycardia
ablation that predicts long-term success.
There was a substantial discussion. And they
decided, they recommended that we judge the
success of the procedure by ablating according
to the instructions for use and then | ooking
at how the patients do in chronic foll ow up.

Still, in left atrial ablation --
and perhaps the electrophysiologists on the
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panel can talk about this. There are still
very few acute procedure endpoints that are
known to be predictive of |ong-term success.

So, instead, the approach we took
was let's ablate the patients according to a
preset pattern according to the protocol. And
then let's look at chronic effectiveness and
see how we do.

CHAlI RPERSON RANMBEY: (Go ahead.

DR EWNG W have a slide that
shows data that was acquired during phase 2,
early on in phase 2, and shows that this is
el ectrogram neasurenents pre and post.

So | believe, although | also was
not involved with this study back at this
time, that the agency expected to see this
kind of data for all the patients at the end
of the study. It was a per-protocol required
nmeasurenent to be evaluated by a core | ab.

DR CHER |'m sorry. It is
difficult for us to conmment on this
feasibility study. This is different than a
mul ti-center trial.

CHAlI RPERSON  RANBEY: Ckay. Go
ahead.
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VEMBER SLOTW NER: As t he

el ectrophysi ol ogi st on the panel, it is hard.

| would agree that we don't always see the
anpl i tude reduction that we would like to see.

And that doesn't always nean the ablation
lesion is ineffective, but | <can't inagine
continuing to ablate wthout sone endpoint,
perhaps checking for a line of block or

electrical isolation as we do wth pul nonary

vei ns.

And so it is difficult for nme to
understand if | were to have this catheter
what | would be looking for wunless | used

Ensite or sone other mapping system as an
endpoi nt .

DR SAKSENA: Il think it is
i nportant, Dr. Slotwiner, to think of the tine
and frane in which this study was done. And,
you know, this was in the early days of
cat heter abl ation. W know a whole lot nore
ten years | ater about what we shoul d do.

So at those tinmes, we usually had a
tenperature target and anatomc |ocation. And
sonetines that was all you had. So | think
It's inmportant to realize that | amnot trying
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to nake a justification for a lack of nore
data. W would like to have it. | have just
sone of these data very recently.

| think that it is a far leap to
say that because you don't have all the
procedural data, that, therefore, we cannot
gui de the procedure today in 2007. And, nore
importantly, we all know that what you see
during the ablation procedure does not tell
you how the patient does three nonths and
beyond.

So, in fact, currently we even

don't pay any attention to what happens in the

first nmonth after abl ation. W all tell our
patients, "Don't get wupset if you ve got a
recurrence in the first nonth. Cone back
after six weeks. You may even need a

cardi oversion."

So, really, | think in terns of
clinical practice, really, this hinges in ny
mnd on the belief of clinical success on a
chroni c basis.

MEMBER SLOTW NER: | fully agree
with your coments that we do see atrial
fibrillation followng ablations frequently.
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And we do reassure our patients, but we do
have an endpoint for those procedures. And it
is different here.

We are | ooking at a new technol ogy;
whereas, wth the pulnonary vein isolation,
the concept is different. VW& have nmany
different tools to do that. And I think it is
conparing appl es to oranges.

DR SAKSENA: Wl l, | think, again,
as | said, it was ten years ago when the
Ensite system was not as easily available. A
| ot people didn't go to the trouble of to do a
mappi ng, a base on each side, |ook at strict
potentials, do all of this. It was all fairly
difficult, and there were a lot of catheters
bei ng put in.

So I think that some of it has to
do with the infancy of the field. And | think
it's easy for us to | ook back at 2007 and for
me to show you last week's Ensite map. I
wasn't doing them at that tine when this was
bei ng done, starting up.

DR KOCHERIL: If I could just add?

So in the trial, basically the investigators
were given instructions to put down to

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

271

conpl ete Ilines. And | wasn't at every site,
obvi ousl vy, but | have seen t hat t he
I nvestigators were very conpulsive in nmaking
sure that the Iines were done.

Now, sonetinmes how it happens is
you get to a lesion or you put your catheter
down and you're |ooking at the next electrode
and you see a very small signal. And an
I nvestigator could choose not to ablate there
because that's al ready damaged tissue, perhaps
fromthe lesion right before it. So there are
reasons to nove on and not specifically make a
measur enment there.

| can also tell you that ten years
ago this was a very long procedure, even
t hough, you know, today it sounds very
straightforward and getting a recording at
every one of those electrodes would neke a
very | ong procedure.

So wth the investigators in
general, | think that it was to get where you
had a good signal, nmeasure it, see it go down,
measure it afterwards, and that was what was
ent er ed.

So, | nean, again, that's not an
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excuse for the wholes, but, |I nmean, there is a
practical reality in how these procedures were
done. And | think the investigators did make
every effort to nmake sure there were conplete
lines by going over the lines in sone cases,
again, if needed, and confirmng that you had
scar potentials.

CHAl RPERSON RANMBEY:  Wul d you |i ke
to comment, FDA? You certainly don't have to.

DR ZUCKERMVAN: You know, | think
Dr. Slotwiner's comments are quite pertinent
and what is the problem that the FDA has
struggled with for the last four years that we
have had this application in-house.

CHAI RPERSON RAMSEY:  Yes?

MEMBER SCHM D:. Ckay. W're at the
risk probably of beating a dead horse here.
So I"'mstill struggling with this. So one of
the things that we're charged with doing is
making a decision as to whether this -- you
know, there are three choices we have. And
one of themis to inpose conditions.

And | have been told that one of
the things that we could ask to do is to have
the data reanal yzed. So what | amtrying to
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get a sense of is whether these data exist for
this reanal ysis.

Now, it seens to ne that from ny
point of view here of looking at things as a
mat hematic, that if you think of the patients
as being rows and the nmeasurenents on each
patient as being colums, then on each
patient, there are going to be sone
measur enment s.

And | accept that sone of them just
can't be nmade or weren't nade, but presunmably
on each patient, there are sone neasurenents
made. And from those neasurenents, whatever
the endpoint was, the <clinician nmnakes a
decision as to whether the line is there or
not .

Now, presunably you have these data
or at least this decision was made on each
patient. | am wondering whether the data
exi st and whether the FDA has it so that they
could ook at those data and say, "W" either
"agree" or "don't agree with your decision.
W" either "think there is enough data" or
"there's not."

Now, they may think that every
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single one of those cells has to be filled in.
You may think that's not the case. But are
there data available so that this thing could
be | ooked at or are there not?

DR CHER Yes, there are data

avai | abl e. Those are data that | have
anal yzed. | believe FDA has anal yzed the sane
data set. So they are available on the basis

that you tal ked about.

DR EWNG The slide that | have
shown several tines wth the red circle
showi ng 100 percent of patients with mssing
data, that is our analysis of that data. So
we do not feel that there is sufficient data
to determne if any patient had a successful
i ne of |esions.

And the conpany actually al ways has
told us that, that they cannot identify which
pati ent had a successful procedure or not.

DR CHER May | comment ?

CHAl RPERSON RANVBEY: Very briefly.

DR CHER W do believe that all
of the patients did receive ablations. And we
can identify based upon chronic effectiveness
which patients were successes. | highly
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disagree with the notion that just because at
pati ent I's m ssi ng a few electrogram
anplitudes, that we can't call the success
that we eventually observe in that patient a
successful treatnent.

CHAl RPERSON RAMBEY:  Ckay. | want
to nove on. | think, as was said, we have
beat this one about acute procedur al
effectiveness quite well. | would like to
nove on to another maj or concern of FDA, which
Is chronic «clinical effectiveness of the
system So I would ask the panel nenbers if

they have questions on that point, to please

go ahead.

Dr. Browner?

MEMBER BROMER So if the FDA
could put up its slide nunber 477 | woul d

like to hear the sponsor comment on each of
the 28 disputed chronic «clinical success
patients because to nme, a lot of what we are
bei ng asked to judge hinges on whether there
were successes in 49 patients or in 21
patients.

This is a slide from the original
presentation, slide nunber 47. And it's
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| abel ed "Fifty-seven D sputed Chronic dinical
Success Patients.”

CHAI RPERSON  RAMSEY: So the
qguestion is for the sponsor.

DR CHER "m sorry, but it is
unclear to ne whether this is a conbination of
phase 2 and phase 3 data. The analysis that |
did was phase 3 only.

PARTI Cl PANT:  Phase 3.

DR CHER  The analysis that | did
was to review the nedications that each
patient received, the nedications to which the
pati ent was refractory, medi cati ons at
basel i ne, medications required at three nonths
and at six nonths.

| al so reviewed pacenakers that the
patients received. | cannot do this by heart.

And | apologize. But in that analysis that |
have done, | found that 12 patients who
received new anti-arrhythmc drugs, for which
| think it is reasonable to ask the question
whet her we observed any acute effects.

And then with respect to pacenaker
treatment, | evaluated that in a nuch nore
clinical way looking at the literature to help
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us understand whet her pacenakers would affect

this treatnent at all. And it did

not .

Can | have that slide put up there?

No, this is not ny slide. No.

that off.

Let's take

So, again, at this time | cannot

comment. | don't know the clinical history of

every single patient by heart.

And |'m not

sure that that's a reasonable request at this

poi nt .
Can | just ask Dr.

comment ?

Saksena to

DR SAKSENA:  Yes. Per haps we can

put up the FDA slide. And naybe |

can help as

far as this slide a little bit. Let's | ook at

what's up there and let's look at |ater what
we know i s existing data.

The first issue is anti-arrhythmc
dr ugs. There's am odarone, and there's all
el se. Ckay? For practical purposes, that's

how we | ook at it.

So of these patients, six got

am odarone, either a dose increase or new

adm ni strati on. Those are the onl
we can neke a rational case for
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have an inpact on drug efficacy. There is no
data that says that switching to flecainide,
sotalol, diltiazem atenolol, or propafenone
will provide efficacy in a patient who has
failed three drugs.

As all of our work is done in
patients who are on anti-arrhythmc drugs,
there couldn't be a clinical trial done today
or any day if you wthdrew all anti-arrhythmc
drugs in every pacermaker. So what we have to
do is look and see of those drugs what woul d
make a neani ngful difference. And you could
make the case for am odarone.

Non- protocol catheter, this is the
I sthnus burn issue, the prophylactic flutter
line in a patient who had not had flutter.
There has never been a study that has shown
flutter ablation has cured atrial fibrillation
or reduced AF epi sodes.

So the whole Dbusiness of the
non- protocol catheter, yes, it's a glitch. It
doesn't fit the protocol wording that was
there. They didn't use the right catheter.

Does it nean that wuse of the
non- pr ot ocol cat heter resulted in those
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patients becomng effective? W use those
non- protocol catheters every day of the week.
Patients don't get better fromatrial fib.

The pacing data, | suspect that |
have probably the nation's |argest experience
in pacing for atrial fibrillation in ny
center. And | can tell you in a multi-center
study that we published in JAC for years ago
that we showed conclusively wth a random zed
control arm of no pacing that single-site
paci ng and dual -site pacing and the absence of
drug therapy do nothing and single-site pacing
does nothing, even the presence of drug
t her apy. So none of these patients got a
dual -si te pacenaker

The entire batch of stuff, where

pacenmakers becone an exclusion for success,

yes, technically they are. Practically do
they neet, do they interfere wth the
interpretation of «clinical success? The

answer i s no.

So when you parse this whole thing
out, the only thing that I wil | say
objectively here is the use of new am odarone
therapy in four patients. And you can
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determne if 4 patients getting am odarone
|l ooking at a firm substudy by the response
rate of 60 percent, what that would nmean in a
pati ent sanple of success of 59.

CHAI RPERSON RAMBEY:  Woul d you i ke
to comment ?

DR CHER And the last two |ines?

DR SAKSENA:  Well, you woul d have
to coment on that, Danny. | don't know the
answer .

DR CHER Wth respect to the
second to last line, | cannot coment. | only
call patients who had threshold when the
neasurenents were avail abl e who had threshol d,
decreases to be successes. So it's hard for
me to coment on that.

There were two patients that |
cal |l ed successes based upon their responses to
the atrial fibrillation synptom score. These
were patients who are not conpliant with the
TTMs, but they reported to the physician at
six  nonths. So they had trenendous
| mprovenent in synptons. | think those could
al so be reasonably di sput ed.

CHAlI RPERSON RAMSEY: Let nme give
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FDA a chance to respond.

DR EWNG It's inmportant to
remenber that our analysis was per protocol
and the patients were required to be on the
same nedicines or reduced dosage and to not
have a pacenmaker to be considered a success.
And that's per protocol

The other thing that is inportant

to remenber is we are tal king about resol ution

or reduction in synptons. W' re not talking
about nmedi ci nes making all the atrial
fibrillation go away. It is entirely

plausible to ne that a patient that is given a
new nedicine could have a deep or could have
nore rate control and could have |ess
synpt ons.

So what we are tal king about here
is not anti-arrhythmc drugs taking care of
all of the AF. It's hel ping reduce the nunber
of synptons because we're conparing synptons
at baseline, nunber of synptons, nunber of
self-reported synptons, conpared to nunber of
self-reported synptons at six nonths.

The other inportant thing with this
di scussi on about the cavo-tricuspid isthnus is
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that it was always agreed throughout the trial
that a use of a non-protocol catheter would
render that patient a non-success of the
trial.

And we do have one literature
result that we can show you that shows that
there can be some inpact in cavo-tricuspid
I sthmus in the perception of synptons. And it
can inpact whether the patient would have a
decreased or increased nunber of synptons at
si X nont hs.

The problem is that the trial is
never conducted in a way that would allow us
to pick out whether one Ilesion set was
effective versus another |esion set.

CHAlI RPERSON RANSEY: Go ahead, Dr.
Sackner - Ber nst ei n.

MEMBER SACKNER- BERNSTEIN. W have
heard sone di scussi on about operational issues
surrounding the procedure itself in terns of
what data were collected and what catheters
wer e used.

I"m concerned about operational
I ssues that may relate to characterizing the
popul ation as well as operational issues that
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go toward understanding the data long term

There are a couple of things. And
|"m sorry that one of them will involve the
procedure just to give ne a context here. In
t he FDA panel pack, the second vol une, one of
the PA excerpts, it describes how the acute
procedure was descri bed.

In case you want to | ook at section
18, page 111, where it talks about the
operative notes and case report fornms being
audited in July of 2003, |'m concerned about
that because |I'm not sure who prepared those
operative reports.

And if that's information that's
substantially different than what was recorded
during the procedure, it raises issue about
whi ch data should be used. And it also raises
guestions in ny mnd about which data were
used in the anal ysis.

And it goes beyond that. There are
I ssues of the central core lab |ooking at the
rhyt hm strips. It appears -- and this is a
guestion | really just want to nake sure |
understand the answer to. But it appears as
t hough the core lab managing the strips was
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changed in the mddle of the trial.

Now, it's not clear to nme whether
It was changed between phase 2B and phase 3 or
within phase 3, but | think that any tinme you
are changing core labs in a spirit of data
managenent integrity, part 11 conpliance kinds
of issues, you would want to see validation of
t he dat a- handl i ng procedures.

The second core lab had a problem
wth their dat abase crashi ng. And,
fortunately, they had hard copies, but two
patients were | ost fromthe database.

It gives nme sonme concern as to how
these were handled. There also were issues in
the study flow chart, the patient outcones,
and what happened to them with sone patients
who | ooked like they were wi thdrawn from the
analysis of efficacy well into the trial
because they conme out on the flow chart close
to the nonth six assessnent.

| don't know if that's intentional,
but they're listed as not having enough
basel i ne. It looks like they were excluded
because they didn't have enough baseline
epi sodes, but that wasn't determned until
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close to the six-nonth nmark.

W have heard a lot of information
about the acute procedural issues -- sorry to
do this again -- relating to el ectrograns not
being recorded when it was clear to ne, it
seens, at least from the way the protocol is
witten, that that was an expectati on.

But there is no comment in any of
t he docunents about quality assurance neasures
that were instituted where a sponsor woul d say
to the investigators, "Wy aren't you
recording it?" because if there is a
deviation, you want to figure out why that is
happeni ng, especially if the deviation becones
SO consi stent.

So | guess, in essence, what | am
saying is to the sponsor, how can | be
reassured that the data were collected not
only according to the protocol, which has
al ready been questioned by the way the FDA has
described and | have read the way the protocol
is witten about electrograns, et cetera, in
the procedure but also the way the data were
collected long termin terns of handling the
strips and the core labs and changing core
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labs in the mddle and did those core |abs
| ook at all patients paired, et cetera?

DR CHER | apol ogize up front,
but the answer is going to be |ong-w nded
because you have raised several issues. Wth
respect to electrogram neasurenents, we
actually asked in the phase 3 trial that the
physi ci ans thensel ves nake the neasurenents
off the screen and record them in case report
forns.

Wth respect to the nonitoring |ab
that was doing TTM nonitoring, you are right.
There was a problem wth the database. But
at the sane time, Cardinma enployees kept a
shadow dat abase as wel| as paper recordi ngs of
all the episodes. And we were able to help
the core lab to reconstruct the database. And
| do believe that it is conplete.

Wth respect to the flow chart, we
did have sone patients who dropped out before
si x nont hs. These were patients who noved
away or were otherwise lost to follow up.
This is sonething that occurs in all trials,
and this is not preventable.

There were a few patients who were
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excluded with respect to the effectiveness
anal ysis because on retrospect |ook by the
I ndependent cardiologist, he found that the
nunber of episodes reported by the patient and
recorded, transmtted to the core lab did not
neet the nunber required for enrollnment in the
study. So, in a sense, he disagreed with the
site investigator. And we went with the core
| abor at ory readi ng.

Finally, with respect to @A
neasures, the conpany went through several
neasures to nmake sure that we kept data, we
nonitored sites very carefully, and we did our
best to speak wth physicians when data
weren't coll ected. It is in some cases
difficult to notivate all the physicians to
collect all the data, but we do believe that
we have a data set that is sufficient for
anal ysi s and, nor eover, sufficient for
approval .

CHAl RPERSON RANMBEY:  FDA?

DR ZUCKERVAN:  No comment.

CHAI RPERSON  RAMVSBEY: Just  one
second. I want to nmake sure | am not
neglecting if there are any questions. kay.
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Pl ease go ahead.

MEMBER SACKNER- BERNSTEI N: As a
followup, so the independent cardiol ogi st
| ooking at these strips |ooked at these strips
only from baseline, |ooked at all of then?
Was t he i ndependent cardi ol ogi st blinded?

DR CHER: The i ndependent
cardiologist read strips in a manner that was
not blinded, but they were read in pretty nuch
a random order. They were read as they cane
in in batches.

So the physician was hi ghl'y
unlikely to renmenber one versus the other.
The independent cardiologist did read and
interpret every single strip that canme in.

DR EW NG | do have, | guess, a
question or a clarification. | believe
heard Dr. Cher say that the protocol was
changed to take out the core |ab assessnent
wi thout or they told the physicians to neasure
the electrograns thenselves. And it wasn't
sent to core lab. But that was never changed
in the investigational protocol.

DR CHER Yes. | would like to
clarify that. Actually, | amgoing to have to
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get back to the panel on this because
actual ly don't remenber who did t he
el ect rogram measur enent s. So I wll have to
get back to you on that.

CHAl RPERSON RANMVBEY: Pl ease?

MEMBER SACKNER- BERNSTEI N: Thank
you.

| just wanted to bring up a topic
to di scuss anongst the panel, which has to do
with the manner in which this study was
designed as it's been terned with each patient
used as his/her own control, because | am
concerned when | hear things such as
el ectrograns or, say, strips fromthe TTM data
were read in an unblinded fashion, were read
in an unblinded fashion, were read separately
In batches after the fact. Wen | heard that
t he sponsor had a shadow dat abase, so they saw
what the data were all the way through.

| don't look at these trials. I
read the description of the regulation as
really fulfilling the external control. I
don't know where the control group is here
There is no historic database that | can see
presented to the panel by the sponsor or the
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FDA that establishes what the conparison group
I S.

How do people feel about this?
Does this seem to neet the burden for having
sone sort of adequate control according to
what we are charged w th addressi ng?

MEMBER SLOTW NER: If | can just
conment ? It's often wvery difficult in
el ectrophysiology to cone up with a conpletely
obj ective control group. VW have a lot of
pl acebo effect to deal with because nost of
our therapies involve either procedures or
I mpl ant s.

So it's quite combn that we have
to use the individual patients as their own
control, but | think the only way to draw
meani ngful data in that situation is to pay
meticulous attention to the details and to
obtain data objectively and have them
evaluated in a blinded manner and collected at
an objective interval, not one that 1is
dependent on synptons or investigator choice.

El ectrograns, in particular, tend
to fluctuate frombeat to beat as the catheter
noves wWth the respiratory cycle. So there's
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alot of roomfor interpretation.

MB. VA TTI NGTON: And the goal is
to be able to take what we learn and use it in
t he gener al popul ati on. That's ny
frustration. As a consuner, as a patient, how
are you going to give ne information that |
can nmake a decision that this is or is not
with ny physician a good decision for nme if
the data is random it's not collected
consistently, and you can't show ne trends?

CHAlI RPERSON RANBEY: A probl em of
not having individual patient pre/post data
bedevils this. | nmean, that's ny opinion of
this anal ysis. And we don't have individual
| evel data to get us out of that problem

M5. WALKER  Wait a mnute. W're
tal king about the study design and the study
design being flawed, but | think that it's not
the design per se that are the problens that
we are tal king about here. It is an execution
of and a data collection. The m nim zation
bias that occurs wthin a study can be
m tigated through appropriate neasures.

And so | think it's less the fact
of can you do a patient's self-control study
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and it still be acceptable? | don't think
that's the question. | think the question is,
how do you adequately mtigate any of the bias
that you would introduce by having that study
desi gn?

CHAl RPERSON RAMSEY: Are there any

nore comments for Jonathan, responses to his

query?

DR CHER Can | clarify?

CHAlI RPERSON RAMVBEY: W are tal king
anong oursel ves. And then you wll have a

chance. Yes.

DR CHER  Thank you.

VEMBER SCHM D | would just nake
the comment that a <control is basically
supposed to be treated in the study the sane
way that the treated individual is. So if
it's two different groups, obviously you want
to keep things as close as possible in the two
gr oups. And so you want to have things
random zed and so forth.

If the patient is serving as their
own control, then obviously you want to make
sure that they have the sane possibility for
the endpoint in the control period as they do
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in the treatnent period. | nean, | think that
is what we are sort of discussing here, is
whet her that is the issue.

| nean, | would agree. | think the
problem really isn't the design or the
definition of whether the patient can serve as
his or her own control but, rather, were the
appropriate neasures available and taken into
account to make sure that the control period

and the treatnment period were equal ?

CHAI RPERSON  RANBEY: Any ot her
comments from the panel. Wat | am going to
do | think is -- yes, please?

MEMBER BROMER To answer your
very specific question, | think one of the
problens that | am struggling with here is
when you have a condition that waxes and
wanes, even though it's sort of omipresent,
having a pre/post conparison introduces a
whol e set of other problens that you woul dn't
get with a chronic condition that was always
t here.

| think that is part of what | am
struggling with. And, in fact -- is it al nost
time for questions again?
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CHAI RPERSON RAMSEY: Yes. What |

want to do | think is |let FDA and the sponsor
respond very briefly to this conversation, |et
Dr. Browner ask a question. And then | want
to nove on to the third concern.

So I wll start with -- actually,
t he sponsor seened nost eager to respond. So,
please, if you could respond briefly to our
conversation? Then we wll let FDA do the

sanme, then Dr. Browner's question.

DR CHER | think that some of the
di scussion that | have heard m scharacterizes
the quality of the trial. The patients were
foll owed closely. And we nade our best

attenpts to rmake sure that they were
conpl i ant.

W had a large nunber of synptom
recordings that were evaluated fairly. The
cardiologist who was looking at all of the
strips |ooked at themin batch node, perhaps a
nonth after they were collected, but they were
collected in real tine from patients who were
using an objective device to collect their
synpt om r ecor di ngs.

| think the results of the trial
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are internally consistent. They're also
externally consistent and consistent with the
literature.

Wth respect to Dr. Browner' s
coorment on pre/post wvariation, you heard
nodel i ng that was presented by both ne and Dr.
Li to suggest that the success rate due to
random chance alone would be fairly |low and
not close to what we observed.

Finally, the natural history of
paroxysnmal atrial fibrillation in contrast to
what we are hearing just now is actually
wel | -understood. | presented to you sone data
on recordings from patients wth pacemakers
during a four-nonth period. There was a
before and an after period. And we showed
that there was on average an equal nunber of
epi sodes before and after.

Dr. Saksena also would like to
comment on natural history.

CHAI RPERSON RANSEY: I'"'m going to
turn it over to FDA because | do want to nove
things along if you have a coment.

DR ZUCKERNVAN: Ckay. The agency
has just heard a very rich discussion about
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the problens of the conduct of this trial. W
are in agreenent. And, again, these are the
problens that we have struggled with for the
| ast four years.

Again, Dr. Cher has nade sone
comments about how the nodeling "proves" that
regression to the nmean and other factors can
be mnimzed. The agency disagrees with that
statenent. W will be nore than happy to have
our statistical group bring you through a full
presentation, but in the end, again, it goes
back to the fact that | think we will all have
to conclude at the end of the day we don't
know what are the right assunptions to put in
a nodel to replace for a clinical trial.

And when we don't have data because
of poor conduct in a clinical trial, it's a
maj or problem that we are unable to resurrect
at the end of the day.

CHAI RPERSON RAMSEY: Ckay. | want
to turn it back to Dr. Browner, who had a
guestion.

MEMBER BROMNER: M/ question really
gets to this issue of the condition that waxes
and wanes because | am having a very difficult
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tinme, both with the questions of whether there
IS response bias, et cetera, and dealing wth
regression to the nean.

So ny question for the sponsor is
actually quite sinple. How nany patients were
actual ly wunanbi guously cured; that is, they
had no episodes whatsoever from say, three
nonths for however long you have been
followng them and of those patients how many
recei ved ot her treatments besi des t he
abl ation?

DR CHER | have the answer to the
first question only. There were a total of 29
patients, or 35 percent, who reported no
synptons during the six nonths of follow up

As part of the <clinical trial
design, we sinply followed those patients
forward in tinme, 12 nonths and 24 nonths, but
did not record synptom episodes. So | don't
have a figure for you in terns of chronic
ef fecti veness.

| can say that in general, the
patients did very well. And there were a
| arge nunber of patients who reported the
mnimal nunber of episodes at 12 and 24
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nont hs.

MEMBER BROMNER: | just want to
clarify. So of those 29 patients, what you
are telling nme is that during the 6 nonths,
they had no episodes but you don't know what
happened to themthereafter? And of those 29,
how many had received sonme of these other
sonmewhat di sputed therapies?

DR CHER | don't have the answers
to those questions.

DR EWNG In ternms of the
guestion of cure, in fairness to Cardima, they
don't want to indicate their device to cure
AF. It's a palliative treatnent.

And when we think about the atri al
fibrillation waxing and paroxysmal atrial
fibrillation waxing and waning, Dr. Cher has
presented results of pacenmaker surveillance.
And those are episodes of atrial fibrillation,
not necessarily episodes of synptons.

There are multiple articles in the
literature tal king about clusters of synptons.
And the clinicians know that it's a
bi ol ogical system for one thing, that a
patient's synptons one nonth are not going to
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be exactly the sane as the next nonth.

DR CHER | ndeed, that nay be the
case. | did present sone data on clustering,
but it really occurred over the hour to day
period and not over the nonth period. And |
refer you to the four articles that |
present ed.

CHAlI RPERSON RANSEY: Ckay. Unl ess
any others have questions on chronic clinica
effectiveness, | want to get to the third
concern raised by FDA, which is that the
ri sk-benefit profile cannot be assessed. This
Is sort of a derivative question.

And | kind of want to break it
apart because | want to ask the panel briefly
I f they have any questions or concerns about
the safety of the device because that's part
and parcel of risk-benefit before we go to
this general question. Yes?

M5. VWALKER | did want to ask a
question because there was a difference in the
way that the agency analyzed or grouped for
the safety analysis versus the way the sponsor
did. The sponsor did a phase 3 and presented
that information. And the safety group that
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FDA presented al so included sone phase 2B. So
| guess | wanted sonme clarification on
reconciling those two different approaches.

CHAI RPERSON  RANMBEY: Do you want
soneone to start first?

M5. WALKER Pl ease.

CHAI RPERSON  RANBEY: Wuld you
would like to start first?

M5. WALKER  Flip a coin.

CHAlI RPERSON RANBEY: Ckay. Let's
have the FDA start first.

DR EWNG In the interest of
developing a safety profile, we think it is
important to use all of the device use data
that we have. So that's why we conbi ned phase
2B and phase 3.

DR CHER From ny perspective,
there were two adverse events, two serious
adverse events, in the phase 2 trial. And
when we conbine them with the five adverse
events in the phase 3 trial, we really get a
picture of safety that doesn't really change.

| would also Iike to point out that
in the phase 3 trial, there was only one that
was device-rel at ed.
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CHAI RPERSON RANSEY: Ckay.
Jonat han?

MEMBER SACKNER- BERNSTEI N: I  have
two questions about safety. One has to do

with the hospitalization risk that these
subj ects faced post-procedure. | understand
it's al ways tenpting to say t hat
hospitalizations relate or don't relate or may
relate or may  not relate to a study
intervention, but | would like to put that
aside for a mnute.

I notice that there are two
different sources of data on hospital visits
that give somewhat different nunbers, it seens
to me, one fromthe Cardi ma pack page 0065 and
one from the FDA pack volune 2, section 18,
page 162.

If we just ook within the first
six nonths, for exanple, Cardinma tal ks about
five ER visits and ten hospitalizations. I
think that they are tal king about these being
arrhythmc ri sks. And the FDA tal ks about a
total of 14 hospitalizations, which they
specifically state are due to cardiac
arr hyt hm as.
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Wi chever nunber you want to choose
-- and I'lIl ask each to use their own nunbers
-- what would, therefore, be the confidence
intervals around the risk of hospitalization?

W can start wth just arrhythmc risk,
arrhythm c cause of hospitalization over the
first six nonths.

DR CHER Pardon nme while | | ook
it up in the PVMA that was subm tted.

MEMBER SACKNER- BERNSTEI N: Yes. I
can go over those pages again. D d you catch
where |I'mtal ki ng about ?

DR CHER No. Actually, | did
not .

MEMBER SACKNER- BERNSTEI N: Ckay.
So Cardima, it's listed in the stanped pages
in the bottom as page 0065. There's also on
the page in the Cardima thing, it's page 45 of
that particular batch of pages. And the FDA
was in pack 2 -- volune 2, section 18, the
tabl es on page 162.

DR, KOCHERI L: Let ne just make a
general comment that in order to interpret
that, you would have to go back six nonths and
see how often these patients were show ng up
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I n energency roons or getting hospitalized for
atrial fibrillation because you don't really
know that that was in any way related to the
procedure.

| mean, | have ny own patients.
Sone are very stoic and don't cone in for
atrial fibrillation. Even when they are
advised by a nurse to cone in, they will wait
until | show up in the office the next day and
call me directly. And there are others who
will show up in the ER with PACs. So it's a
little bit hard to interpret.

DR CHER | would actually like to
refer the panel to the data that we submtted
in the 2004 PMA anendnment in which there were
34 hospitalizations in followup in 21
subjects, of which 30 were specifically for
arrythma and 25 were AF. | think altogether
that presents a picture of a reasonable
hospitalization rate.

| can't comment right now on the
table that you referred to. Yes, this is the
table that was submtted in the PVMA anendnent.

And, again, | wuld like to ask the
el ectrophysiologist on the panel to put this
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Into perspective and to give us a comment as
to whether he thinks this 1is a high
hospitalization rate for patients with --

CHAl RPERSON RAMSEY:  You can't ask
t he panel questi ons.

DR CHER  Ckay.

CHAI RPERSON RANBEY: Sorry. You
can coment on that. And that would be
perfectly appropri ate.

DR CHER | apol ogi ze.

MEMBER  SACKNER- BERNSTEI N: The
second part of ny question about risk has to
do with the logistics of how the procedure was
done. It looks from the data submtted that
out of 111 procedures that are listed -- and |
imagine this was from the pre-anmendnent 6
subm ssion, where it's 2B and 3 data together
-- that out of the 111 procedures that were
perfornmed, 43 of them -- that's 38.7 percent
- - required gener al anaest hesi a and
I nt ubati on.

So it seens to ne that when a
procedure is being described, as it has been,
as being the relatively straightforward one,
where el ectrophysiologists who are not the
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worl d's experts are going to be able to handle
this catheter fine, that there is obviously
sonething else to this procedure besides just
a catheter that can be handled by a relatively
novi ce el ectrophysiol ogist wthout a big dea
with alnost 39 percent of people require
general anesthesia and intubation during a
procedure.

DR KOCHERI L: There is going to be
a lot of site-to-site wvariability in AF
abl ation procedures in general. | could tell
you at ny site there was no use of general
anesthesia at all. These were all conscious
sedat i on procedures.

There are sone investigators -- and
you wll see this in the PVI literature as
well where every PVI is a general anesthesia
case. And that is an issue of keeping the
pati ent absol utely still to mnimze
conpl i cations. But that is certainly not a
requirenent for doing this procedure. You
don't need general anesthesi a.

DR SAKSENA: Perhaps | can also
add to that. At our place, we have nine
el ect rophysi ol ogi sts perform ng t hese
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pr ocedur es. W probably have about six or
ei ght anest hesi ol ogi sts who go through the |ab
to cover it. And | would say it's a 50/50
split that half the anesthesiologists decide
that they would prefer to give genera
anest hesia, and the other half don't.

| can tell you the three hospitals
we do ablation at, at one hospital, we have
never intubated a patient for AF ablation.
And then at the other hospital, sone of the
anest hesi ol ogi sts do.

CHAl RPERSON RAMVBEY: Did you have a
conmment or a question?

MEMBER  SLOTW NER: Yes. \%Y
experience, Jonathan, is that there is a high
degree of variability anongst
anesthesiologists as to what they prefer as
wel | as el ectrophysiologists. And fairly deep
consci ous sedation versus intubation, it's not
that big a difference. And I'm not sure that

is of terribly inportant significance to the

st udy.

CHAI RPERSON  RANGEY: Any ot her
guestions on safety per se? Ch, okay. ' m
sorry. Dd you want to have a nonent to
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respond?

DR EWNG Yes. | have a conment
about the hospital visits question. It's
inmportant to renmenber here that 30 patients
were seen in 24. There was followup on 30
patients at 24 nonths and 64 at 12. So that's
t he denom nator for that table.

CHAI RPERSON  RAMSEY: Thank you.
Ckay.

DR CAVPBELL.: | am G eg Canpbell.
| amthe Director of Biostatistics in CDRH

And, Dr. Sackner-Bernstein, | think
you asked about a confidence interval for
hospi tal i zati ons. If there are 18 patients
out of 84 who are hospitalized for afib or
atri al flutter, t hat wor ks  out to an
approxi mate confidence interval of 18 percent
plus or mnus 8 percent. So that's for the
six-nmonth tine period.

CHAI RPERSON  RAMSEY: Ms. \Wal ker,
did you have a question? No?

Any nore questions or coments on
safety? 1'm going to try to nove this to a
close. | want to sort of get to this sort of
general issue of risk-benefit profile cannot
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be assessed. | consider that sort of an FDA
assessnent and based on, really, the first two
| ssues conbined with what their assessnent of
safety is.

But if anyone on the panel would
like to conmment or have a question on that
concern three, then we should do it now Yes?

MEMBER SLOTW NER Maybe | can nake
just one nore conmment. Regarding the
pacenmakers as a conplication, | think it is
really difficult to say whether that was a
conpl i cati on. | guess it was a prespecified
maybe -- |I'm not positive -- prespecified
problem for the protocol, but these patients
do have a very high incidence of going on to
need a pernmanent pacenaker.

MEMBER SACKNER- BERNSTEIN:  In terns
of the risk-benefit ratio, how does the rest
of the panel f eel about one  of t he
publications that addresses this specifically
and sone others that allude to the fact that
after these procedures, there are patients
whose atrial fibrillation could be interpreted
as shifting from synptomatic to asynptomatic
in terns of essentially a response just to the
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fact that there is a procedure that one could
interpret those data says changes perception
of the atrial fibrillation? How inportant is
that in deciding the potential benefit?

CHAl RPERSON  RANBEY: So are you
asking if there is a placebo effect?

MEMBER SACKNER- BERNSTEI N:
Essential ly, yes.

CHAlI RPERSON RAMBEY:  Yes.

MEMBER SLOTWNER:  Well, | think it
Is very inportant. And that's why an
objective assessnent of success Is soO

Important in a study where patients serve as
their own controls.

And placebo effect is helpful
sonet i nes. VWe're happy with it. But for
pur poses of approval, | think, you know, you
need hi gher evi dence.

CHAI RPERSON  RANGEY: Any ot her
coments from the panel on Jonathan's
opposi tion?

(No response.)

CHAI RPERSON RAMSEY: | sense that
it is tine for a break. And we wll take a
15-m nute break. And then when we return, we
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will have a chance for the summaries, ten
m nutes, from the FDA and Cardi na. So let's
try to return as close to 4:00 o'clock as
possi bl e. Thank you.

(Whereupon, the foregoing matter
went off the record at 3:50 p.m and went back
on the record at 4:05 p.m)

CHAl RPERSON RAVBEY: Let's go ahead
and start with the summation. | believe the
order is for FDA to start, followed by
Car di ma. So this is a ten-mnute sunmation.
| wll give you a warning at five mnutes and
one m nute.

CDE SUMVATI ON

DR TI LLMAN: Al  right. Good
af t er noon. My nane, once again, is Donna B.
Ti |l man. And | am the Drector of FDA' s
Ofice of Device Evaluation. | am here to

offer a few final and brief remarks about
FDA's review of the Cardima revelation Tx with
NavAbl ator system and why | Dbelieve that
Cardima has not provided sufficient wvalid
scientific evidence to support approval of the
system

As you know, FDA's mssion is to
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protect the public health by making sure that
medi cal devices are safe and effective while
at the sane tinme pronoting public health by
ensuring ready access to inportant new
t echnol ogi es.

It's not sufficient for there to be
a clinical need for a new therapeutic
appr oach. | ndeed, there nust be nore than
just a need. There nust also be data. There
must be valid scientific evidence to show that
a specific device is safe and effective for a
particular intended use, not sinply that there
iIs a need in the clinical community for the
devi ce.

So to determine that Cardinma has
denonstrat ed a reasonabl e assur ance of
effectiveness, you nust find that in a

significant portion of the target popul ation

the device will provide clinically significant
results. | think those are the tw key
poi nt s: significant portion of the target

popul ation and clinically significant results.
As di scussed by the nmenbers of the

FDA review team the results of the primary

endpoi nt analysis are not interpretable due to
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reporting issues for the chronic endpoint as
well as the lack of data for the acute
procedural endpoint.

To determne that Cardima has
denonstrated a reasonabl e assurance of safety,
you nust find that the probable benefits to
heal th outweigh any probable risks and that
the device does not present an unreasonable
risk of illness or injury.

As we are unable to determne the
true safety profile for the revelation Tx
system due to |lack of data regarding how the
devi ce was used during the study, it cannot be
determned if the safety of the system
outweighs the equally uncertain benefits
provi ded.

In recognition of the origina
clinical data set, Cardina has attenpted to
provide additional data and anal yses from the
sane problematic clinical trial. These data
and analyses do not resolve the wunderlying
i ssues with the trial conduct that were first
raised at the May 2003 Crculatory Devices
Advi sory Panel and in FDA's first and second
"not approvable" letters.
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Addi ti onal prospective data are
necessary to denonstrate that the device is
safe and effective for its intended use in the
par oxysmal AF patient popul ation. Due to the
signi ficant | ssues regarding safety and
effectiveness that still remain, we believe
that these data nust be collected and
evaluated in the pre-market setting.

Today you al so heard somne
di scussion about the review process. The
recomendati ons that you make should be based
on a careful analysis of the clinical data
present ed before you today.

Al though the FDA review team does
not bel i eve that Cardima has presented
sufficient data to denonstrate a reasonable
assurance of safety and efficacy at this tine,
we continue to be willing to work with the
conpany to develop additional clinical data
that would be necessary to provide the
appropriate eval uation of the system

Thank you for your time and your
consi derati on.

CHAI RPERSON  RAMSEY: Wl |, thank
you. That was very brief.
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No ot her comments from FDA?

(No response.)

CHAl RPERSON RANMBEY: (Ckay. Then we
wll turn it over to Cardinma, who also has ten
mnutes to summarize their argunents. And,
again, | will alert you when five mnutes are
| eft and then when one mnute is left.

CARDI VA SUMVATI ON
DR CHER W prepared sone slides.
May | have the slides, please? Thank you
very nuch. M/ nane is Daniel Cher. ' m
former Medi cal Director at Cardina. I
appreciate the opportunity we have to address
t he panel today about this issue.

Here | put the proposed indication
statenent that the Revelation Tx m crocatheter
system is indicated for the synptomatic
treatnent of drug-refractory paroxysnal atrial
fibrillation by creating cont i nuous RF
ablation lesions in the right atrium

| believe that the study design
that we put together <confornms well wth
regul ati ons and wi th gui dance subsequently put
forth by FDA. In contrast to what you heard,
the study was well-controlled wth each
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patient serving as his own control. And that
type of control is a valid type of control.

The analyses that we have done
confirm that the placebo effect cannot explain
the outcones that we observed. The primary
endpoint was net in a significant proportion
of the population. And | remnd you that the
primary  endpoi nt required a significant
reduction in synptomati c AF epi sodes.

Secondary endpoi nts wer e
significant and clinically neaningful. And
they provided good support for the primry
effectiveness analysis. The safety profile
that we have discussed with a five percent
serious adverse event rate for this patient
popul ation with this disease is one that's
clinically reasonabl e.

W have cone to a decision point as
to whether the benefits outweigh the risks.
And | believe that the data that we have
presented allow you to cone to that sane
concl usi on. The results that we have shown
are internally consistent. And they are
consistent wth the surgical and ot her
ablation literature.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

316

Let's turn first to acute
procedural effectiveness. | believe that this
was denonstrat ed. W provided data and

anal yses to denonstrate anplitude reduction,

which is an accepted, an adequate procedure

endpoi nt . It's a procedure endpoint that's
still used today in linear ablations in atrial
fibrillation, | think it is wunrealistic to

expect a denonstration of anplitude reduction
at each el ectrode. And | remnd you of the
long discussion that we had wherein we
di scussed why that cannot occur in all cases.

The investigators did follow the
protocol to create the Iines. That conbi ned
with the instructions for use, whhich are
really quite sinple, allow us to be certain
that the physicians actually did create the
| esions that they intended to create.

Let's tal k about chronic
ef fectiveness. | believe that the study
denonstrated chronic clinical effectiveness in
our patient popul ation. The study was
desi gned per the recommendations of an expert
panel . It was a well-conducted study wth
each patient serving as his own control.
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These were highly synptomatic patients who
were highly drug-refractory.

In this patient population, the
natural history of the disease 1is very
wel | - under st ood. These patients do not get
better on their own. And, for that reason, a
control group is not necessary.

We had independent verification of
all trans-tel ephonic nonitoring transm ssions
by a cardiol ogist. In addition, the study
sites underwent auditing by FDA. This is one
of the largest nulti-center clinical trials
that's available for atrial fibrillation.

W had a high success rate with 58
percent of patients nmeeting the threshold for
success. And, as | said before, in this
patient population, which was drug-refractory
and with a long history of paroxysnmal atrial
fibrillation, there 1is no expectation of
i nprovenent in this group. Quality of life
data correlated very nicely wth synptomatic
reduction in episodes, providing support for
chronic effectiveness.

Wth respect to the risk-benefit
assessnent, | believe that it's favorable.
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The risk of this device and the way that it is
used is |ow It is a mninmlly invasive
devi ce. W observed no deaths, strokes, or
frantic nerve injury. There was one pacenaker
pl aced for inadvertent sinus node ablation.

Overall | think the safety profile
of this device is excellent and is adequate
for the panel to consider. Vi ghi ng agai nst
the risks are the high benefit. W observed
clinically nmeani ngf ul | mprovenent s in
synptonmati ¢ AF episodes and quality of life in
patients wth a very |low expectation of
spont aneous success.

I bel i eve that right atrium
ablation is inportant as a treatnent strategy
and should be available to physicians to use
to treat atrial fibrillation.

In conclusion, we believe that we
have brought substantial valid scientific
information that neets regulatory criteria.
The study acute endpoint is valid and is
currently recognized as a valid catheter
abl ati on procedure endpoint. A | arge anount
of data were brought to show that this
procedure endpoint was collected in a wde
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nunmber of centers.
The chronic clinical effectiveness

was also denonstrated by a significant

reduction in synptomatic AF episodes. And
these data are supported by quality of life
and | ong-term dat a. | think the risk-benefit

rati o has been determined and | think is very
reasonabl e.

| would like to now let the panel
know that we at Cardinma have heard what you
have said. And we have specifically heard
your concern regarding the acute procedural
endpoi nt .

W believe and | think that the
panel could consider that the acute procedural
endpoint could be addressed in a small study
in which we use EnSite technology, a nmapping
technol ogy that you have seen presented today,
in order to confirm that block does occur and
ablation does occur in the patients who
recei ve our procedure. And | would |ike the
panel to give that sonme consideration.

| would like to request that the
panel make an approvable decision, perhaps
with this condition. Thank you very nuch.
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CHAI RPERSON RAMNSBEY: Thank you for

your sunmati on. VW are now going to turn to

t he pane
meet i ng.
menber s’
to ask

consurer

comment s

| deliberation and vote phase of this
Before we get to that, the voting
del i beration and vote, | would I|ike
the industry representative and the
representative if they have any

that they would like to share wth

the panel before we take our vote. And you

are welc

see fit.

one to make comments or not to as you

Let's start with consuner first.

|"msorry. No direction there.

with the

(Laughter.)
PANEL DELI BERATI ON AND VOTE
M5. VA TTI NGTON: My concerns are

| ack of the early endpoint data and

correlation of that to long-term benefits. I

also have questions about the chronic

effectiveness of this procedure because |

haven't
that it
of tine.

seen a lot of data that shows ne that

is proven effective over a |ong period

| think in correlation wth nedi ca

treatnment, it looks like it probably is, but

(202) 234-4433
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this by itself certainly isn't. And | don't
think that they purport it to be, that it's in
conbination wth sone nedical I ndi cation
t reat nent.

"' m concerned, too, that potential
patients who are going to receive this
treatnent have the information put in front of
them so that they clearly understand that this
may not stop the need for other types of
treatnent and may not be instead of the need
for pacenmaker inplantation to mnanage this
di sease.

W haven't tal ked about any of the
information that they are giving patients in
this because we have really focused on the
basi ¢ research, but | think that needs to be
said at this point so that we're sure that
anyone who is going to receive this treatnent
understands that it's 58 percent, not 88
percent, effective and what other treatnents
or concomtant treatnents that the patient may
need to have in order to nanage their disease
pr ocess.

CHAlI RPERSON RAMSEY:  Thank you very
much for that comment.
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Now I'Il turn it to our industry
representative and let her nake a conment.
Thank you.

M5. WALKER Ckay. | thank the

sponsor and the agency as well for all the

present ati ons. It was very informative. It
was a lot of information. It is a very
| mportant topic. Atrial fibrillation 1is

Indeed a large focus for a lot of people in
this industry and in the health care industry.
So | appreciate that.

| would |ike the panel to consider
as they go into deliberation a couple of
t hi ngs. One is an assessnent of what is it
that we do think that we know from this study,
what does this study tell us, and is there a
nodi fication to the use, to the intended use,
or indications that the panel could suggest?

Perhaps as this procedure as an
adj unctive t her apy in conj unction with
additional drugs or continued dosing, that's
just a wild suggestion for you to think about
or sonme other nodification of the intended use
that would allow a post-nmarket study to answer
the final questions that are associated wth
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t his. Just it's something that | would ask
t hat you consi der.

And also consider the tinme frane
and how much we have |learned now from when
this study was actually initiated. W know a
| ot nore now about atrial fibrillation, about
atri al flutter, about a | ot of t he
technol ogies -- the visualization technol ogi es
that we have today are nmuch better than they
were -- and take those, the availability of
those things, into consideration as well.

CHAlI RPERSON RAMSEY:  Thank you very
much.

Ckay. So in your packets you all
have a diagram outlining the voting procedure.
And | would ask that you have that in front
of you to guide us through the voting process.

Dr. Braier is now going to read the
panel recommendation options for pre-narket
approval applications. Dr. Braier?

EXECUTI VE SECRETARY COLLAZO BRAI ER:

"The medi cal device anmendnents to the Federal
Food, Drug, and Cosnetic Act, the Act, as
anended by the Safe Medical Devices Act of
1990, allows the Food and Drug Adm nistration
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to obtain a recommendation for an expert
advi sory panel on designated nedical device,
pre-market applications, PMAs, that are filed
with the agency.

"The PMA nust stand on its own
nerits. And your reconmmendation nust be
supported by safety and effectiveness data in
the application or by applicable publicly
avai l abl e i nformati on.

"The definitions of safety,
effectiveness, and valid scientific evidence
are as follows. Safety. This is from 21 CFR
860. 7(d) (1). "There is reasonabl e assurance
that a device is safe when it can be
det er m ned based upon val i d scientific
evi dence that the probable benefits to health
from use of the device for its intended uses
and conditions of use when acconpanied by
adequate directions and warnings against
unsaf e use outwei gh the probabl e ri sks.

"Ef fectiveness. 21 CFR
860. 7(e) (1) . "There is reasonable assurance
that a device is effective when it can be
det er m ned based upon val i d scientific
evidence that in a significant portion of the
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target popul ations, the use of the device for
its intended uses and conditions of use when
acconpani ed by adequate directions for sue and
war ni ngs against unsafe wuse wll provide
clinically significant results.

"Valid scientific evidence. 21 CFR
860. 7(c) (2). "*Valid scientific evidence is
evidence from well-controlled investigations
partially controlled studies, studies and
objective trials wth a mtched control
wel | -docunented case histories conducted by
gualified experts, and reports of significant
human experience with a narketed device from
which it can be fairly and responsibly
concluded by qualified experts that there is
reasonable assurance of the safety and
effectiveness of a device under its conditions
of use.'

"Isolated case reports, random
experience, reports lacking in sufficient
details to nerit scientific evaluation, and
unsubstantiated opinions are not regarded as
valid scientific evidence to show safety or
ef f ecti veness.

"Your recommendations for vote are
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as follows: approvable if there are no
condi tions attached, appr ovabl e with
conditions. The panel may reconmmend that the
PMA be found approvable subject to specific
conditions, such as physician or patient
education, labeling changes, or a further
anal ysis of existing data. Prior to voting

all of the conditions should be discussed by
t he panel.

“"Not approvabl e. The panel nmay
recommend that the PMA is not approvable if
the data do not provide a reasonabl e assurance
that the device is safe or the data do not
provi de a reasonabl e assurance that the device
Is effective wunder the conditions of wuse
prescri bed, recomended, or suggested in the
proposed | abel i ng.

"Followwng the voting, the Chair
wi Il ask each panel nenber to present a brief

statenent outlining the reasons for his or her

vote."

CHAlI RPERSON RAMBEY:  Thank you, Dr.
Braier.

So now |l will be asking for a main
not i on. So is there a min notion to
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r ecomrend approval , approvabl e with
conditions, or not approvable from the panel?
Sonmebody has to. Dr. Sackner-Bernstein?

MEMBER SACKNER- BERNSTEI N: vell, |
know | am just supposed to nake a notion, but
| can't help nyself from saying sonething
first. | think that when this study was
perfornmed, what we have |learned is that there
Is a trenendous anount of information that can
be gained by performng nulti-center trials.
But there is also a lot of difficulty when you
are the first one to attenpt to do sonething.

There was very little laid out in terns of
what the requirenments would be, what the
expect ati ons woul d be.

And | think that there is a |ot of
credit to be given to the sponsor for
venturing into this area, where there is such
an inportant public health problem where the
rules really weren#t as well-established as
they probably would have |iked when they got
started.

But, with that said, having read
the regulations that Nancy just read that talk
about safety and effectiveness that we need to
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see, the regulations include the need to be
able to wite instructions that assure that
when a device is used in clinical practice,
that users know how to use it so that there's
a reasonable assurance of safety and that
there is a reasonable assurance that there
isn't unsafe associ ated effects.

So, wth that said, the way the
regul ations are witten, even though | would
| i ke to have nore opportunities for physicians
to treat patients with atrial fibrillation, |
am going to mnmake a notion that this
application be not approvable.

CHAlI RPERSON RANVBEY: Thank you.

|s there a second for that notion?

MEMBER H RSHFELD: Second.

CHAI RPERSON RAMBEY:  Second? Ckay.

Now, Dr. Sackner-Bernstein, being such an

expert on the panel, has already nade
discussion on the notion, which was an
excel lent exanple for the rest of us. But |
would like to ask if there are others who
would like to have discussion on the notion
before we nove to voting. Yes?

MEMBER SCHM D I|"'m still puzzled
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by whether there is a chance from the data
that are available for any nore information to
be gai ned. | have listened to both sides.
And | know that there is obviously a
di sconnect here between their beliefs about
what the data tell them

On the other hand, | haven't all
day been thinking that both sides have been
| ooking at the sane data. It appears to ne as
if the sponsor is saying that, for exanple, in
the acute data, that there are indications
that the line of block was achieved.

Wien we pressed for data on that,
we were told that there were nmeasurenents
avai |l able. The agency has said that such data
were not presented to them and that basically
there's not enough information available to be
able to make a call. | agree with you. I
haven't seen any such data, but | am still
wondering if such data are available and
whet her it could be | ooked at.

Now, it may very well be that this
has been discussed ad nauseam over the | ast
three years, but | still kind of wonder from a
medi ation standpoint if there is a possibility
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of any kind of resolution to be gained here.
And that's really what I amstruggling wth.

CHAI RPERSON  RAIVSEY: Any further
di scussi on?

MEMBER SLOTW NER: And as an
el ect rophysi ol ogi st , there are a lot of
aspects of this technology that are very
attractive. And it may be quite effective,
but from the information that | have seen
represented, | wouldn't know how to use it in
t he el ect r ophysi ol ogy | abor at ory wi t hout
additional equipnment. And | don't think that
Is what is being asked of us.

CHAlI RPERSON RAMVBEY: Pl ease?

MEMBER H RSHFELD: Since | seconded
the notion, let ne make a couple of comments
about ny rationale. | think there are two
guestions. The first is the question of what
is the value of the concept of right atrial
ablation, either as a stand-al one procedure,
which is the way that it was studied in this
protocol, or, as was hinted at by some of the
sponsors' representatives as a potential
adj unct to left atri al pul nonary  vein
i solation, which was not studied in this
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pr ot ocol . And | think that is a very
tantalizing clinical question for all of us
who take care of cardi ovascul ar patients.

The second question is, how well
does the sponsor's data support the efficacy
of its system in treating paroxysmal atrial
fibrillation? | think those are the two
guestions that are in front of us, the second
one being the regulatory question, the first
one being the clinical question that we woul d
all like the answer to.

In looking at everything that was
presented today, | conme away with the visceral
feeling that there is a signal in this data
that this probably was beneficial to sone
patients who received this treatnent, but ny
problemis that | don't know who they are. |
don't know how to identify them preenptively.
| am not sure how many there are.

So, therefore, | think it's partly
that we're really uncertain as to what the
actual degree of acute procedural success was.
W're uncertain as to what the degree in
magni t ude of the chronic benefit was.

And so, as a result, if this device
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were available, I think we would be uncertain
as to how to select patients who were
candi dates for the procedure.

CHAlI RPERSON RANBEY: Good coment.
Any ot her comments?

(No response.)

CHAI RPERSON RAMNBEY: If there are
none, -- it looks |like there are none -- |
will say that it has been noved and seconded

that the Cardinm, Inc. PMA P020039 for the
Revel ation Tx m crocat heter ablation systemis
not approvabl e.

| will need individual votes. And
so we will go around the table. And | would
ask that you state your nane for the record
and whether you vote yes or no or abstain are
the three choices. So I will start with Dr.
Schm d.

MEMBER H RSHFELD: Coul d you just
clarify what yes nmeans and what no neans?

CHAI RPERSON RANBEY: Ch, yes. Yes
is that you agree that it is not approvable
Ckay? If you say no, then we go back and
entertain another notion. So yes neans not
approvabl e.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

333
MEMBER SCHM D Ckay. My nane is

Chri st opher Schm d. M/ vote is that vyes, it
IS not approvable. M/ reasons for this are
t hat ny col | eagues on t he panel as
cardiologists did not see that the data are
sufficient to permit themto use this device.
They are not sure of its efficacy.

| have not seen any data which
would indicate to ne that this device has
proven efficacy. And in the absence of such
data, | believe that the regulations require
that it not be approved.

CHAl RPERSON  RAMSEY: Now, you
actually skipped ahead to your reasons, and
that was very nice because we don't have to go
to you next tine. But | wll ask everyone
just to vote yes, no, or abstain. And then we
will go to the rationale section. Dr .
H rshfel d?

MEMBER H RSHFELD: My nanme is John
Hrshfeld. And I amvoting yes.

MEMBER SLOTWNER My nane is David
Slotwiner. And | amvoting yes.

CHAI RPERSON RAMSEY:  Dr. Browner?

MEMBER BROMER: My nanme is Warren
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Browner. And | amvoting yes.

MEMBER SACKNER- BERNSTEI N  Jonat han
Sackner-Bernstein. | amvoting yes.

CHAlI RPERSON RAMSEY:  Thank you al | .
And | will take Dr. Schmd's response as his
rationale and nove on to Dr. Hi rshfeld.

MEMBER H RSHFELD: | have nothing
to add to what | said before.

CHAI RPERSON  RAMSEY: Very good.
Dr. Slotw ner?

MEMBER SLOTW NER: Vell, | would
like to comend the sponsor on a very
difficult study and a very elegant catheter.
From the perspective of the catheter itself,
it is truly unique in how agile it is. And |
think that the study denonstrated very clearly
innmy mnd, at least, that it's quite safe.

| think part of the reason we're
not able to approve the device is because the
st udy was started early on in our
understanding of atrial fibrillation. I
really don't know if it's effective at this
point or not, and | hope that we wll get to
know that in the future.

But | would like to conplinent you
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on your effort and your tine.

CHAlI RPERSON RANMVBEY: Thank you.

MEMBER BROMER | voted yes
because | am not convinced that there are data
to support the effectiveness of the therapy.

CHAI RPERSON RANMSEY:
Sackner - Ber nst ei n?

MEMBER SACKNER- BERNSTEI N: | voted
yes, as | stated previously, for those reasons
about the way the regulation requires the
reasonabl e assurance of safety and efficacy
that | don't think were net.

CHAlI RPERSON RANBEY: In this case
the notion has carried five to zero, and there
were no abstentions. Since the panel voted to
recommend that the PMA is not approvable, the
panel is asked to identify what they believe
is needed to nake the PMA approvable. And
"1l start again at the right, ny right, wth
Dr. Schm d.

MEMBER SCHM D I think what we
need to see are sone convincing data. And |
woul d strongly urge the sponsor and the agency
to get together and work out conditions under
which this would be approvable. | think the
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agency has been very clear all day that they
are willing to work with the sponsor to do
t hat .

| really believe that such an
attenpt is going to have sone dividends in
answering this question one way or the other.
| think such data can be coll ected. And |
really hope in the interest of the advancenent
of the field, that we can do that.

CHAI RPERSON  RANGEY: Yes, Dr.
H rshf el d?

MEMBER HI RSHFELD: | think one of
the things that we heard today is that in
2007, there are better techniques avail able,
both for acute efficacy assessnment as well as
for chronic efficacy assessnent, whi ch
probably would provide higher resolution and
nore accurate assessnment of both of these
things and perhaps offer the possibility of
showing with sufficient statistical power wth
a snmaller sanple size than was originally
designed that this procedure works.

And so | would think that a
redesign of the trial using both better acute
and chronic efficacy paranmeters mght very
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wel | denonstrate what the sponsor is trying to
denonstrate.

CHAI RPERSON RAMSEY:  Thank you.

MEMBER SLOTW NER: | think, as ny
col | eagues have described, what we need is
nore evidence, nore acute effectiveness,
evi dence, and nore chronic efficacy data.

| don't think that ablation is
likely to be successful if it's isolated to
the right atrium alone, but | do hope that the
sponsor wll work with the FDA together to
come up with a protocol to get nore data
because | do think that is an area of
trenendous need for our patients.

W clearly need better therapies
for atrial fibrillation. And there is
sonething here. This is a wonderful catheter

And | think studied correctly, st udi ed
differently, with perhaps nore objective acute

endpoi nt success criteria, we could find a use

for it.

CHAlI RPERSON RANVBEY: Thank you.

Dr. Browner?

MEMBER BROMER | would only add
car ef ul attention to ascertaining what
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constitutes success and failure in the chronic
ascertai nment and not having w ggle room and
di sputed outcones that nmake it very difficult
to know whether or not the treatnent is
wor ki ng.

CHAlI RPERSON RANVBEY: Thank you.

Dr. Sackner - Bernstein?

MEMBER SACKNER- BERNSTEI N: I
certainly appreciate that the sponsor is
already proposing how to collect nor e
informati on because it would be a shane to
have a catheter without a strategy any of the
ways you want to |ook at this approach to be
one that does not continue to nove forward.

| think that | would |look at the
requirements for such a study to include
things that would go beyond a 15-patient
experience. | think you need to perform the
study in a nulti-center fashion so that we
have an wunderstanding about how a catheter
such as this works in the hands of different
i nvestigators, di fferent procedural i sts.
There needs to be a way that acute success can
be denonstrated in a fashion that's acceptable
to bot h.
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The outcones data need to take into
account the fact that there is the potential
for placebo effect so that tracking total afib
burden or some term like that, that would
enconpass t he t ot al tinme I n atri al
fibrillation.

The anount of tinme spent, whether
It's synptomatic or asynptomatic as well as
synptons to look at it blinded, there are
certainly recor di ng devi ces t hat can
accunmul ate seven days of continuous hold term
now that weren't available in '98-'99, when
this was being planned. There are sone of
t hose devi ces t hat probabl y have t he
capability to be nodified to do two weeks at a
tine.

So you certainly can collect
information on atrial fibrillation in a way
that woul d be all-enconpassing, would mnimze
pl acebo effect, would allow anyone to | ook at
the data and say this was a blinded
interpretation, this is a set of data that is
internally consi stent, that's assessed
multiple tinme points over the period of
fol | ow up.
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So | would hope that such a study
could be put together so we can see how we can
I mpact the natural history of this disease.

CHAI RPERSON RANBEY: Thank you. I
would like to thank nyself, personally, both
t he sponsor and the FDA, for their passion and
their rigor in stating their case. And |
would also very much like to thank ny fellow
panel nenbers for all of the effort that they
took in carefully reviewing a very, very |arge
anmount of dat a.

| am now going to ask if M.
Weinstein has anything he would like to say
bef ore we adj ourn.

MR, VEEI NSTEI N: Yes. Thank vyou,
Dr. Ransey.

| also want to thank all the panel
menbers for their diligent work in preparing
for and anticipating in today's neeting. I
especially want to thank you, Dr. Ransey, for
your |eadership as Chair of this panel and for
conducting, as usual, third time now, a very
fair, objective, inpartial, and well-bal anced
nmeeting of the D spute Resolution Panel today.

| want to thank Dr. Braier, the
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Executive Secretary, of this panel for her
outstanding contributions to the process
bef or e, duri ng, and after these Dispute
Resol uti on Panel neeti ngs.

| want to thank Ceretta Wod, the
CDRH panel coordinator, for her w se advice on
the intricacies and potential pitfalls of
pl anni ng and coordi nating a panel neeting.

| would like to thank the Commttee
managenent staff, especially Shirley Meks and
Ann  Marie WIllianms, for their wonderfu
| ogi stical support.

And | also want to reiterate ny
thanks to the FDA review team and the Cardina
team for all your diligence and hard work in
prepari ng and participating in today' s
nmeeting. Thank you very nuch.

CHAlI RPERSON RANMVBEY: Thank you.

And now the neeting of the Medical
Devi ces Dispute Resolution Panel is adjourned.

(Whereupon, the foregoing matter

was concluded at 4:42 p.m)
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